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PREFACE TO FIRST EDITION 


| AM very conscious of the delay which has intervened between the announce- 

ment of the publication of these Tables and their appearance. This delay has 
been chiefly due to two causes. First the great labour necessary, which largely 
fell on those otherwise occupied, and secondly the great expense involved (a) in 
the calculation of the Tables, and (6) in their publication. This matter of expense 
is one which my somewhat urgent correspondents, I venture to think, have entirely 
overlooked. It is perfectly true that only one single Table in this volume has 
been directly paid for, but a very large part of the labour of calculation has been 
done by the Staff of the Biometric Laboratory, whose very existence depends on 
the generous grant made to that laboratory by the Worshipful Company of 
Drapers. Our staff is not a large one and it has many duties, so that the progress 
of calculation has of necessity been slow. Even now I am omitting projected 
Tables, which I can only hope may be incorporated in a later edition of this 
work, e.g. Tables of the Incomplete B- and [-functions, and the Table needed to 
complete Everitt’s work on High Values of Tetrachoric r when r lies between 
— ‘80 and—1:00. It would only satisfy my ideal of what these Tables should be, 
had I been able to throw into one volume with the present special tables, 
extensive tables of squares, of square roots, of reciprocals and of the natural 
trigonometric functions tabled to decimals of a degree Logarithmic tables are 
relatively little used by the statistician to-day, which is the age of mechanical 
calculators, and he is perfectly ready to throw aside the fiction that there is any 
gain in the cumbersome notation of minutes and seconds of angle—a system 
which would have disappeared long ago, but for the appalling ‘scrapping’ of 
astronomical apparatus it would involve. But the ideal of one handy book for 
the statistician cannot be realised until we have a body of scientific statisticians 
far more numerous than at present. Statisticians must for the time being carry 
about with them not only this volume but a copy of Barlow’s Tables, and a 
set of Tables of the Trigonometrical Functions. 
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Beside the cost of calculating these Tables, to which I have referred, must be 
added the cost of printing them, I had to do this slowly as opportunity offered 
in my Journal Biometrika, and the Tables as printed were moulded, in order 
that stereos might be taken for reproduction. Even as it is, there are a number 
of Tables in this volume, either printed here for the first time (e.g. Tables of the 
Logarithm of the Factorial and of the Fourth Moment), or published here for the 
first time (e.g. Tables of the G(r, v) Integrals), the setting up of which has 
naturally been very expensive. 


From the beginning of this work in 1901* when the first of these Tables was 
published and moulded, I have had one end in view, the publication, as funds 
would permit, of as full a series of Tables as possible. It is needless to say that 
no anticipation of profit was ever made, the contributors worked for the sake 
of science, and the aim was to provide what was possible at the lowest rate we 
could. The issue may appear to many as even now costly; let me assure those 
inclined to cavil, that to pay its way with our existing public double or treble 
the present price would not have availed; we are able to publish because of the 
direct aid provided by initial publication in Biometrika and by direct assistance 
from the Drapers’ Company Grant. Yet a few years ago when a reprint of these 
Tables in America was only stopped by the threat to prevent the circulation of 
the book in which they were to appear entering any country with which we had 
a reasonable copyright law, I was vigorously charged with checking the progress 
of science and acting solely from commercial ends! Meanwhile without any leave, 
large portions of these tables have been reprinted, sometimes without even citing 
the originals, in American psychological text-books. Two Russian subjects have 
reissued many of these Tables in Russian and Polish versions, and copies of their 
works in contravention of copyright are carried into other European countries. 
Some of the Tables have also been reproduced in Germany without thought of 
asking permission. It does not seem to have occurred to these men of science 
that there was anything blameworthy in depriving Biometrika of such increased 
circulation as it obtained from being the sole locus of these Tables, nor did they see 
in their actions any injury to science as a whole resulting from lessening my power to 
publish other work of a similar character. It is a singular phase of modern science 
that it steals with a plagiaristic right hand while it stabs with a critical left. 


The Introduction gives a brief description of each individual table; it is by no 
means intended to replace actual instruction in the use of the tables such as 


* When issuing their prospectus in the spring of 1901 the Editors of Biometrika promised to 
provide ‘‘numerical tables tending to reduce the labour of statistical arithmetic.” 
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is given in a statistical laboratory, nor does it profess to provide an account 
of the innumerable uses to which they may be put, or to warn the reader of the 
many difficulties which may arise from inept handling of them. Additional aid 
may be found in the text which usually accompanies the original publication of 
the tables. 


In conclusion here I wish to thank the loyal friends and colleagues—Dr W. F. 
Sheppard, Mr W. Palin Elderton, Dr Alice Lee, Mr P. F. Everitt, Miss Julia Bell, 
Miss Winifred Gibson, Mr A. Rhind, Mr H. E. Soper and others—whose un- 
remitting exertions have enabled so much to be accomplished, if that much is 
indeed not the whole we need. I have further to acknowledge the courtesy 
of the Council of the British Association, who have permitted the republication 
of the Tables of the @ (r, v) Integrals, originally published in their Transactions. 


To the Syndics of the Cambridge Press I owe a deep debt of gratitude for 
allowing me the services of their staff in the preparation of this work. Pages and 
pages of these Tables were originally set up for Biometrika, or were set up afresh 
here, without the appearance of a single error. To those who have had experience 
of numerical tables prepared elsewhere, the excellence of the Cambridge first proof 
of columns of figures is a joy, which deserves the fullest acknowledgement. 


KARL PEARSON. 


Biometric LABORATORY, 
February 7, 1914. 


PREFACE TO THIRD EDITION 


A further edition of Part I of this work is demanded before the computing of 
certain tables which I desire to issue in Part II has been completed. The labour 
of calculation has been considerably in excess of my anticipations but it is now 
well advanced, and I have great hopes of bringing out Part II this summer. 


Accordingly Part I is now reissued alone. 


The computation of the Incomplete B-functions which has been many years in 
progress is now nearly finished, and if a publisher can be found should also be 
issued this year. 


I draw attention to the fact that Tables of the Incomplete I-functions were 
published by H.M. Stationery Office in 1922 in a volume of the same format as the 
present one and with an Introduction by the same Editor. 

KARL PEARSON. 


Biometric LABORATORY, 
January, 1980. 


When you can measure what you are speaking about and express it in 
numbers, you know something about it, but when you cannot measure it, when 
you cannot express it in numbers, your knowledge is of a meagre and unsatis- 
factory kind. 


Lorp KELVIN. 


La théorie des probabilités n’est au fond que le bon sens réduit au calcul; 
elle fait apprécier avec exactitude ce que les esprits justes sentent par une sorte 
d instinct, sans qu’ils puissent souvent s’en rendre compte. 
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INTRODUCTION TO THE USE OF THE TABLES 


For this introduction to the use of the Tables I have largely drawn on the 
prefaces to the original papers in Biometrika, and record here my acknowledge- 
ments to the authors of the same. 


INTERPOLATION. 


(1) A word must first be said as to interpolation. Let a function w be tabled 
for the argument x proceeding by differences Av=h. Then the scheme of such 
a table with the differences of wu is: 


May | 8, 
Au_; 

liga Yh Aru. 
Au_, Aru. 

oer ley TBas [Ses AX. 
Au_; A®y_, 

Be Ny aN ie A4n 
Auy A®u_, 

ty | Rb Au, A‘tu_, ete., ete, 
Au, A*uty 

Wy —\ Bhp Au, Aug 
Atty Aeu, 

We | Uy AU, At, 
Aus Abu, 

Beat Uy, A’us 
Au, 

Us Us | 

where : Alig = Ups, — Usy 


A’us = Ausyy — Aus, 
A®u, = A?us4, — Aus etc., ete. 
Now there are three interpolation formulae which it is desirable to remember. 
If the function be required for the value 2+ @h and this value be termed w (68), 
then we have: 


g(1—6 g(1—6)(2—6 

Up (8) = Uy) + PAu, — ee ) Arey + ( - d Ari Heepeens (i), 
6(1—6 1—¢ 

emp di ED nt, SE Rae Gi), 


where 6=1-—80@. This is Everett’s formula*, And lastly: 
61-@ 
ee (Dee Ps) oa (nt): 


where we work with the differences on or adjacent to the horizontal through a. 


@2 
Up (P) = Uy + O4 (Au, + Au_s) + om A’u_, — 


* Journal of the Institute of Actuaries, Vol. xxxv, p. 452. 
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It is very rarely indeed that we need go beyond second differences, often the 
first will suffice. Not infrequently the inverse problem arises, namely we are 
given u,(6) and have to determine @ from it. If we only go as far as second 
differences, either (i) or (iii) gives us a quadratic to find @ and the root will 
generally be obvious without ambiguity. Usually it suffices to find 

O = {up (8) — Uo} /Arvo, 
and then determine @ from 


vi-e , 
Plas Quan Nae? ae AtigiAup ee ae Gay 
or to find O = {uy (A) — Uo} /4 (Avy + Au_s) 
6’2 A?u_, 
and then d= {uo (0) = Uo} /4 (Au, + Au_,) Ea 21 $ (Du + Au.) Cesvcecveveve (v). 


Very often good results are readily obtained by applying Lagrange’s inter- 
polation formula which for three values of wu reduces to 


Uy (8) = (1 — 6) uy) —$0 (1 — A) uy thO (1 +8) theres. (vi). 
Or, we may use the mean of two such formulae and take 
Up (8) = (1 — 8) (1 — £0) uy + $8 (5 — 0) uy — $0 (1 — A) (Uy + UW) «..(vii). 
The resulting quadratics are respectively : 
6? {4 (4, + Uy) — Uo} + OF (Uy — Ua) + Uo — UW (0) = 0......0.. (vi), 
and Of (— uw — Uy, + Uy~+Us) + O4 (5x, — Bug — Uy — Uy) + Uy — Up (A) = 0...(vii)*, 
This equation may often be effectively dealt with by finding the value of: 
a Up — Up (A) 
$ (8th) + Uy + Uy — 5)’ 


, —Uy — Uy, HU ~+U 
Net it uy Crereree aren on a =) 


8, 


and then calculating 


(2) There are some tables in this book which are of double entry, e.g. those 
for the Tetrachoric Functions and for the G(r, v) Integrals. The simplest solid 
interpolation formula, using second differences, is : 


Ue,y = Uo,o + TAU,» + YAU, o 
+4 {x (@ —1) Atu,. + 2ayAA’uy,. + y (y— 1) Ay of...--- (vill), 
where A denotes a difference with regard to x, and A’ with regard to y. But if 
we consider w,,, to be the ordinate of a surface, and the figure, p. xv, to represent 
the wy plane of such a surface, then it is clear that, if P be the point (a, y), and 
A, B, C, D, &e. the adjacent points at which the ordinates are known from the 
table of double entry, only the points A, B, C, D, J, and WN are used by the above 
formula; and of these points, not equal weight is given to the fundamental points 
A, B, C, D, for C only appears in a second difference. If another point of 
the fundamental square other than A be taken as origin, we get a divergent, 
occasionally a widely divergent result. If we use only four points—A, B, 0, D— 
to determine the value of the function at P, then we might take the ordinate 
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at P of the plane which (by the method of lcast squares) most nearly passes 
through the four points of the surface vertically above A, B, OG, D. We have then 
Ug, y = + (Uo,0 + Uy, 9 + Uo,1 + Uy.) 15 4 (Uy, 0 riya Chen — Uo,1) (a —°5) 

+ § (Uo,1 — Uo, + 131 — Uh,o) (Y—*5) «0... (ix), 
but by trial it has been found that this formula gives occasionally worse results 
than that for first differences, using only three points. To find by the methods 
of simple interpolation (with first or first and second differences) the points 
a and 6, and then interpolate P between them, generally gives a fairly good 
result; but this result usually differs somewhat from that obtained by first simply 


dH G H I 
© © © © 
Cok aah) (0, —1) q, =I) (2, =1) 
(—1, 0) (0, 0) ql, 0) (2, 0) 
E A <= Xt—>dad B Jf 
© Olnacnmaarance ML Gikerees © © 

tf 
Sy, : 
: : 
B= Xeracsoneessens © Press x f 
b 
© ON eee ane © © 
S D b C K 
(-1,,4) (0, 1) (1, 1) (2, 1) 
© © © © 
R N M L 
(=I, 2) (0, 2) qd, 2) (2, 2) 


interpolating e and f and then interpolating between e and f*. Various other 
methods for interpolation in n-dimensioned space will be found discussed by Palin 
Elderton in Biometrikat. The ideal method can hardly yet be said to be known, 
and it may well vary from table to table and from one part of the same table 
to anotherf. 


I consider now the individual tables. 
TABLE I (p. 1) 


Table of Deviates of the Normal Curve for each Permille of Frequency. (Calcu- 
lated by Sheppard and published by Galton in Biometrika, Vol. v. p. 405.) 

If WN be the total number in a population, zd the frequency between # and 
x+6x, o the standard-deviation, then the frequency curve of the population 
assuming its distribution to be Gaussian or normal will be: 


Ne 
Se ; 
Car Oe ccaenns sahnosudges nt (ix) 
N 200 
* B. A. Report, Dover 1899. Tables of G(r, v)-Integrals, Report of the Committee (Drawn up 
by K. Pearson). t+ Vol. vi. p. 94. 


+ The reader may consult Tracts for Computers, No. II, which deals with interpolation into Bivariate 
Tables. 
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the origin being the mean. Table I. gives the value of «/o for each thousandth 
of the area of this curve,—each ‘ permille ’—reckoned from left to right. 


In entering the table we enter from the left-hand column and top row if the 
permille be less than 500. For example, if the frequency below a particular value 
were 387 per thousand, the corresponding deviate would be — 0:2871, the number 
placed at the intersection of the ‘38 row from left and ‘007 column from top. 
The negative sign is always to be given when reading permilles below 500, 
because the deviate will be in defect of the mean, supposing increasing variates 
to be plotted as usual from left to right. 


On the other hand if the permille be greater than 500 we enter the table from 
the right-hand column and bottom row. For example, if the permille be 748, the 
deviate is +0°6682, the number placed at the intersection of the ‘74 row from 
right and ‘008 column from bottom of the table. The plus sign must be given, as 
the deviation is in excess of the mean, if the convention as to plotting variables 
has been observed. 


Illustration: The following observations were made on the nature of the 
degree taken by 1011 Cambridge undergraduates measured at the Anthropological 
Society’s Laboratory : 


Poll 487 Second Class 182 
Third Class 189 First Class 153 


Find the deviates of these on a normal or Gaussian scale. 

The sums from the lowest to each class top are 487, 676, 858 and 1011 
respectively. If we term with Francis Galton the one man in a thousand of 
surpassing intelligence or special ability a “genius,” we have on multiplying by 
‘0009891197 the reciprocal of 1011, the series for entering Table I. Thus we 
find : 


‘4817 -6686 *8487 and *9990 
Hence: (481) ‘0476 (668) °4344 (°848) 1:0279 (999) 3:0902 
(482) 0451 (°669)°4372 (*849) 1:0322 — 
A “0025 A +0028 aA 0043 — 
Q Np ey ‘00175 Ax °6 ‘00168 Ax ‘7 ‘00301 — 
Deviates : — 0458 +°43861 +1°03809 +3°0902 
S. 


Supposing with Pearson* that 100 units of intelligence (“mentaces”) separate 
the lowest man of the First Class from the highest man of the Poll, we have 
+ 10809 —(— 0458) =100/c, where o is the standard deviation of intelligence. 
Thus o = 100/1:0767 =92'88 mentaces. Hence we conclude that the range of 
Third Class men is from — 425 (ie. 92°88 x (—-0458)) below to + 40°50 


* Biometrika, Vol. v. p. 109. 
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(i.e. 92°88 x (+ -4361)) above the average undergraduate. The range of Second 
Class men is from + 40°50 to +95°75 mentaces above the average undergraduate, 
and the range of First Class men all those with more than 95°75 mentaces above 
the average. The “genius” corresponds to an excess of no less than 287:02 
mentaces. If we suppose that one individual in 1000 is completely feeble- 
minded or practically wanting in all intelligence, we should credit roughly the 
average man with 300 mentaces, and we should then have our range of intel- 
ligence on a Gaussian scale: 


Poll: below 296 mentaces ; 
Third Class: above 296 and below 340 mentaces ; 
Second Class: above 340 and below 396 mentaces3 
First Class: above 396 mentaces ; 
“Genius”: above 587 mentaces. 
In rough numbers: Poll, below 300; Third Class, 8300 to 350; Second Class, 
350 to 400; First Class, over 400; “Genius,” over 600. 
Of course there is much that is hypothetical here, but the numbers give us 
some appreciation of the distribution of ability, and they serve to illustrate the 


construction of a Gaussian or normal scale. When more than three or four 
significant figures are needed Tables II and III must be used. 


TasLes II anv III (pp. 2—10) 


Tables of the Probability Integral: Area and Ordinate of the Normal Curve in 
terms of the Abscissa; and Abscissa and Ordinate in Terms of Difference of Areas. 
(Calculated by Dr W F. Sheppard, and published in Biometrika, Vol. 11. pp. 
174—190.) 


“Sheppard’s Tables” were the first to express the Gaussian* or normal 
probability integral in terms of the standard deviation; they are so familiar to 
statisticians that it would almost seem a work of supererogation to explain their 
‘use, which is further too manifold for full description, We can only give a few 
sample illustrations. 


It 1s most important when using these tables to pay attention to the signs of 
the differences recorded at the tops of the columns. 


Illustration (i). The mean length of cubit in 1063 adult English males is 
recorded as 18°31 + ‘019 and of their 1063 adult sons as 18'"52 +021. Determine 
the odds against these two measurements being really identical, i.e. random 
samples from the same population. We assume that the deviation of means and 
their differences follow the normal law. The difference is 021 and the probable 
error of this difference = V(-019) + (021)? = 00283. Since the probable error 

* The term is usual, but inaccurate. Laplace had ‘reached the probability integral and suggested 
its tabulation several years before Gauss, 

B. ¢ 
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= ‘67449 x standard deviation, we have the standard deviation of the difference 
= (04196. Hence the deviation in terms of the standard deviation 


= 0:21 /(0:04196) = 50048. 


Table II, p. 8, gives the area 4(1 +4) of the normal curve up to the abscissa #/c. 
Noting the remark at the foot of the table, we have 


alo=500, $(1 +a) ='999,999,7138, 
ajo=501,  4(1+a)="999,999,7278, 


oe 145, 
A x 48 70, 
ao = 50048, 4(1 +4) =-999,999,7203. 

Hence 4 (1 — a) = :000,000,2797. 


Accordingly if we suppose the deviation as likely to be in defect as in 
excess, the probability that we shall reach the observed deviation, or exceed it, is 
2x4(1—a), and that we shall not is }(1+a)—4(1—a), or the odds against the 
result on a pure random sampling chance are ‘999,999,4406 to °000,000,5594, or 
1,787,629 to 1, ie. overwhelming odds. Thus we may reasonably argue that sons 
in the professional classes in 1900 were substantially differentiated from their 
fathers by a longer forearm of about 2”, 


Illustration (ii). Find the value in mentaces of the mean intelligence of Poll- 
men, First, Second and Third Class men as given by the numbers in the Illustration 
to Table I. 

The equation to the normal or Gaussian curve being 
ae 

N20 
we easily find that if there be ‘tabled’ ordinates z, and z,* at the abscissae 
a, and #,, which cut off an area m., then the mean %, of this area is given by 


z 


e. 3 aia) 


Bay = Os (Bj = 5) | (Mg lIN) snes Ss gan ceeee eee &, 
It will be sufficient to take the values of the abscissae already found, Le. 
wlo=— 0458, a,/o=+ 4361, 


a/o =+1:0309,  a,/o = + 8:0902. 
We require the 2’s for these. For example: 
x='04, 2='398,62383 
05,  2='398,4439 
0='58, A, —1793 
A, — 397. 


* The symbol z here used is that of the Tables, i.e. ite e732 (a/9)*, 
= 
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Therefore by formula (i) p. xiii: 
58 x 42 


2, = °398,6233 — °58 [1793] + 5 — [397] 
= 398,6233 

— 1040} = °398,5241. 

Fos 


Or, we might proceed as follows: for the Poll-men 4(1 — a) =°4817, hence 
a='0366. But from Table III, p. 9, which gives z for a: 


=08, 2 ='398,6603 
a= 04, 2 =398,4408 
pies GG Avon 2198 
Ne pre 
Hence by formula (i): 
2 = 398,608 — -66 [2194] + 2 5 34 627] 
= 398,6603 
— 1448} =-398,5225. 
+70 


We conclude therefore that z would be correct to five figures with second differ- 
ences, and that for four figures, first differences from either Table II or Table III 
will suffice. 

If we use formula (ii) p. xiii—Everitt’s formula—we find from Table II: 


Z, = 398,6233 —-58[1793]+ aa [397] ae [398] 
= 3986233, _ 
~ r040 
040) = 998,5211, 
+ 


oF 5 


and from Table III: 
a = 398,6603 — -66 [2194] + PP" (gay) 4 SEX SSM 


= '398,6603 

— 1448 

+ 387 

+ 31 

Working with formula (i), Table TI gives us 2,='398,5242 and Table III 

2, = °398,5225 with second differences, We shall not therefore without higher 


differences get from any of our formulae closer than 398,522 with a possible error 
c2 


[627] 


| = '398,5223. 
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of 1 or 2 in the last place. This is, of course, amply sufficient for statistical 
purposes, where four figures as a rule would be sufficient. 


Using formula (1) p. xiii we obtain: 
2,='39852, 2,='23450, 
> 36275, “= 00337. 


Whence: 
Bo f sae o = — ‘82730 = — 76:84 mentaces, 
C= BEE o=+'1925¢ = + 17°88 mentaces, 
Tog = + ee o=+°'712lo =+ 66°14 mentaces, 
ty, = SE o=+15378c = + 14283 mentaces, 
Too = + ee o = + 337000 = + 313:01 mentaces. 


Assuming as before the average man to have 300 mentaces of intelligence 
we find: 
Average Poll-man has 223 mentaces. 
Average Third Class man has 318 mentaces. 
Average Second Class man has 366 mentaces. 
Average First Class man has 443 mentaces. 
Average man of “genius” has 618 mentaces. 
Thus the average First Class Honours man is twice as able as the average Poll- 


man, and the average “genius” has not quite twice the ability of the average 
Third Class Honours man. 


Illustration (in). It is required to determine normal curve frequencies corre- 
sponding to the following frequencies of the cephalic index in Bavarian skulls. 


Here the mean and standard deviation found by moments in the usual way are 
m= 83069, o =3-432. 


The deviations from the mean were next expressed in terms of the standard 
deviation, ie. these deviations are 


— 13569, - 12569, ...—0569, +°431, +1431, +2°481, ...+14481, 
and they are multiplied on a calculator by the reciprocal of the standard deviation, 
whence the column a/c is found. Table II gives us $(1+a) knowing a/c; this 


has been calculated by first differences only. We shall consider as an illustration 


to Table XII, whether the normal distribution thus reached is to be considered 
a good fit to the observations, 
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Calculated 
Frequency 


Index Observed alo 4 (1+a) 


69°5—70°5 “99996 Under 70°5 
VO°56—71°5 *99988 
O25 99963 
72°5-—73°5 ; “99896 
18°35 —75 : ‘99735 
Vb ==7 00) : ‘99374 
10-076"). : "98629 
UO°O— = 7 (40. ‘97219 
Vieo—18°0) *94768 
18°56 —79°5 *90846 
19° 5—80°5: s *85082 
80°5—81°5 "77294 
81°6—82°5 67623 
82°5— 835 "56584 
83:'5—84'5 ‘ *b4997 
84°5—85°5 . ‘66165 
85:5 —86'5 : "76064. 
86°5—87'5 3 *84129 
87°5—88'°5 : ‘90167 
88'5—89'5 "94324 
89°5—90°5 "96953 
90°5—91°5 "98482 
91°5—92'°5 *99299 
92°5—93'5 : -99700 
93:5 —94'5 -99882 
94°5—95'5 ‘ *99957 
95:'5—96'5 : Over 95°5 
96°5—97'°5 

97°5—98'5 


GIOHANNAWH | 
DOKROHPOCMWHATOAMANH 


OonNnwnre 


— 
=} 
= 


Totals 


TaBie IV (p. 11) 
Extension of the Table of the Probability Integral F=}$(1— a). (Calculated 
by Julia Bell, M.A., Drapers’ Research Memoirs, Biometric Series, vi, p. 27.) 
It has been found needful occasionally to determine probabilities for deviations 


exceeding considerably the limit #/¢ =6 of Sheppard’s Table IT. 


Illustration. If «/o =3431, determine to two significant figures the probability 
of a deviation occurring as large or larger than this. 


The table gives us: 
33 238:39135 


34252-95315 1 18? 4gg0s 
1499573 

85 26794888 “43394 
15°42967 


36 283°37855 
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Hence using formula (11) p. xii: 


(— log F) = 252:95315 + 31 [1499573] 


= eee! x “43393 — or x 43394 
= 259-95315 
+. 464868 = 257-55542. 
— 04641 
Hence log F = — 257°55542 = 258'44458, 


F =2°7834/10"8, 
which measures the improbability required. 


TaBLE V (pp. 12—18) anD TABLE VI (p. 18) 


Probable Errors of Means, Standard Deviations and Coefficients of Variation. 
(Table V calculated by Winifred Gibson, B.Sc.; Table VI by Dr Raymond Pearl 
and T. Blakeman, M.A. Biometrika, Vol. Iv. pp. 385—393.) 


If m be a mean, o a standard deviation and V=100c/m a coefficient of 
variation, for a population of n, we have 


Probable Error of Mean 


= "67448980 Nin = "yy obs connec seeeeee ete ee (xi), 
Probable Error of Standard Deviation 
= "67448980 /N Dit = Yao sores censenceenecessve tor (xii), 
Probable Error of the Coefficient of Variation 
al 
ey aoe es 
= 6744898V x {1 42 a4 } / Vin es (xiii), 


ll 


6744898/V2n x ap 
Va KX WG «sd siaswowin'’s ss te Romaireg Valse s.ceecc ote tae eee aem (xiv). 


Table V gives x, and y,. for each value of n up to 1000, Table VI gives w for 
each value of V proceeding by units from 0 to 50. 


When the frequency is greater than 1000, the tables may still be used by 
taking out a square factor, which can be divided out at sight. 
Illustration (1). n = 2834 = 4 x 708'5. 
n=708, x= '025385; n=709, y, = °02533. 
*, n=708'5, y,='02534, and .*. for n = 2834, 
we have 1 = 01267. 


Illustration (ii). In the case of the 900 Bavarian crania of the Illustration (iii) 
to Table II the values 


m= 83-069, o = 3432, 
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and therefore V=4'1315 were found. It is required to find the probable errors 
of these values. 
For 900, 4 = "02248 and y, = ‘01590, hence the probable errors of m and o are 
pe. of m=yx,0= 077, 


pe. of o =x,0 = 055. 
Next for V = 41315, 


Wn = 400689 + ‘1315 [1:00609] — 4 (1315) (8685) x [299] 
= 413852. 
pe. of V= x2 x w= 01590 x 413852 
= ‘0658. 
Hence our results should be recorded as 

m = 83:069 + ‘077, 

o = 3432 + 055, 

V=41315 + 0658. 


TABLE VII (p. 19) 


Abac for Probable Errors of r. (Calculated by Dr David Heron, drawn by 
H. Gertrude Jones, Biometrika, Vol. Vil. p. 411.) 


The probable error of a coefficient of correlation 


SEO 
i (1 — 7”). 

To ascertain the value of this function approximately, turn the page horizontal, 
enter with the proper frequency on the scale at base, follow the corresponding 
vertical until the sloping line with the given correlation is reached, then move 
along the horizontal to the left until the scale of probable error is reached, which 
will give the required approximate probable error of the correlation in a population 
of the given size. 


Illustration. r='671 and n=415. 
Probable error of r=‘018. The actual value is ‘0182. 


TaB.LE VIII (pp. 20—21) 
Values of 1—1r% (Calculated by H. E. Soper, M.A.) 
Illustration. As in the last example let 
y='671 and n=415. 
Then probable error of r=, x (1 — 7”) 
= ‘549,759 (from Table VIII) 
x ‘03311 (from Table V) 
= 0182. 
The value of 1 —7* for r to four instead of to three figures can be obtained by 
interpolation. 
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TABLE IX (pp. 22—23) 


Values of the Incomplete Normal Moment Functions. (Calculated by Dr Alice 
Lee, Biometrika, Vol. v1. p. 59.) 


The nth incomplete normal moment function is defined to be 


inta= “i IF Pel ae ee ee ee eS) 
We take 
Mn (&) = pn (@)/{(n — 1) (n — 8) (n— 5)... I} . n be ore wee, Gay 
= pn (x)/{(n — 1) (n — 8) (n — 5)... 2} if n be odd 
and m, (a) is the function tabled. 
In multiple correlation (supposed normal), the frequency surface is 
a i gn eo =ax. 
(2m) ayes... onV ER | ee (xvii), 
where Xe 5 {S (Ryp%y?/op”) + 2S" (Ryg tp %q/ 7p q)} 
and BT, Pee CTeck Tan en eoeersce ee eo dennoe ee (xviii), 


aay 


PO, Serr 


while Rp, and R,, are the usual minors. 
x’ = constant is the “ellipsoid” of equal frequency in n-dimensional space. 


The total frequency, i.e. the volume of the surface, inside any ellipsoid y is 


fs = [*<av 
0 


N Qo pit (x) : 
and ar esa ear W ate aS) if n be even 


pn (x) if n be odd | 


Thus a knowledge of the incomplete normal moment functions enables us 
to predict for multiple variables whether an outlying observation consisting of 
a system of n variate values is or is not reasonably probable. 


If I,,/N=%4, we obtain the ‘ellipsoidal’ contour y, within which half the 
frequency lies. This x, is the “generalised probable error” of Pearson and Lee. 
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Values of the “generalised probable error” coefficients are given in Table X 


for n=1 to 11, and by means of a smooth curve the results may probably be 
extended to n=15. The values found for this extension are: 


n=14 


| n=12 n=13 | n=15 


Xo 3°367 3°513 3°654 3°791 


Illustration (i). Let us consider long bone data for Frenchmen. 1=#'= femur, 
2=H =humerus, 3=7'=tibia, 4= R=radius*, then by formula (xviii) p. xxiv: 


iis i 8421, ‘8058, °74389 
8421, 1, ‘8601, °8451 
8058, ‘8601, 1f ‘7804 
7439, °8451, °7804, 1 
Further in cms: 
m, = 45°23, 0, = 2'372, 
ep on DOS 
m, = 3681, o=1°799, 
m,= 2439, o,=1:170. 


What is the chance that the following individual may be considered French ? 


F=3601, HH’ = 26°82, 


T’ =3056, RK’ = 20°68. 


The deviations in terms of their standard deviations are: 


a, = (B’ — m,)/o, = — 3°482, 
x, =(L" —m,)/o,= — 3474, 
Further: 


x, =(H’ — m.)/o,=— 4059, 
a= (R’ — m,)/o,=—3'171. 


2 = 3°7810, = = 6'5496, = 45406, ae = 3'6508, 
= = 20231, ee = 1:1404, ae = 02130, i = 21946, 
Bes 93175, “= 016842. 
Whence x?=16°741,035 and y= 40916, 
n is even, hence: LIN = bee ou = NVQ. ms, 


* For particulars of these length measurements the reader must consult R, S. Proc. Vol. 61, 
pp. 343 et seq. and Phil, Trans, Vol, 192, A, p. 180, 


B. 
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and from the Table, p. 22, we have by formula (i), p. xiil: 


ms (40916) = ‘397,7378 + °916[3650] — $ (916) (084) [1043] 
= '398,0682. 
Hence T,/N =" 2m x 898,0682 = -9978. 


Thus the odds are 9978 to 22, say 454 to 1 against a deviation-complex as 
great as or greater than this occurring in a French male skeleton, i.e. the bones very 
improbably were those of a Frenchman. Actually they were those of a male of 
the Aino race. 


Illustration (ii). The following are the ordinates of a frequency distribution 
for the speed of American trotting horses*. It is assumed that they form a 
truncated normal curve, and we require to determine (i) the mean of the whole 
population, (ii) its standard deviation, and (iii) what fraction the ‘tail’ is of the 
whole population. 


The values of frequency in an arbitrary scale are: 


Seconds | Frequency | Seconds | Frequency 


29-28 92°8 20—19 45:8 
28—27 100:4 19—18 38°4 
27—26 95:0 1817 27°8 
26—25 71:2 1716 19°8 
25—2 67°6 16—15 10°7 
24-23 61°3 15—14 15°8 
23-22 61:4 Dear 7'9 
2221 44:8 18—12 5-0 
21—20 44°5 12—11 21 

11-10 56 


Taking the working origin at 20—19 seconds, we find 
vy =—3'9214, vv’ =32'545,666 
for raw moment coefficients. Hence, if d be the distance from 29 seconds, i.e. the 


stump of the tail from the mean, and & the standard deviation of the tail about its 
mean: 


d =9°5 —3:9214 = 5'5786 secs., 
3S? =»! — ry? = 17°168,288, 
and accordingly 2?/d? = ‘5517. 


If this value be compared with those for yw, in Table XI, p. 25, it will be seen 
that we have got slightly more than the half of a normal curve, ie. not a true 
tail. We cannot therefore use Table XI, but must fall back on Table IX, 


* Galton, R. S. Proc. Vol. 62, p. 310, See for another method of fitting, Pearson, Biometrika 
Vol. m. p. 3. : 
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Let # be the distance from stump to centre of curve, n equal the area of 
truncated portion, and V be whole population. Then 


n/N = [° + fs aa Fd We Se My (8) Taco cdanc senses (xx); 


ae Ne ie a aes a 
fe “| 0 % PA ms i 


1 a/o a’ —he’2 i 
= Ni ————— ——= @ dx 
3 ee 0 Nr 
= No ape — im (a/o)| PA ieee Siacusied awe nie; ries (xxi): 
wel ota 
ue 0 a -alo N Qer 
alo 2 _1y!2 
= WN. eal ey 2 d f 
: i ai 0 VQ 
Sag aH dn (Blo) cnet chess < Fs was doiesnnass sx'eousenay) «a (xxil) 
Now d=H+0, and V=p, —-2 


a Tag mele) + 2 th + mole} 


ee Psa) a aaae CSU ae ne (xxiii), 


EEN FSF RST PAE Pe Pa ae (xxiv), 


; 1 
ss [+ any (a/o)} {4 + 12% (a/o)} — {7 aed (alo)h 
2 {4 + m (a/o)}? 


gs (tM) +m) = (T= =m) 


and a a aniS a ee ee ee (xxv), 
—=—— —-m+e¢4+m 
a , G ) 


say, for brevity. 
Here m, and m, are given by Table IX and 4 + m is the $+ 4a of Table IT. 


Formula (xxv) has not yet been tabled for different values of a’, as it occurs 
much more rarely than the corresponding function for a true tail. 


If we take three values a’ = 0, 0°1 and 0:2, we have, from Tables II and IX, 


a=0, $+m,='500,0000, 4+m,='500,0000, ae Mm, = '398,9423, 
YES 

a’ = 1, y= "539,8278, »  ='500,1325, m = '396,9526, 

a = 2, ye = "b7 92597, »  ='501,0512, * = 391,0427. 


Whence from formula (xxv) for the three values of « 
>?/d?=-5708, 6528 and ‘5345. 
a2 
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But our value of }?/d? is 5517. Thus we find by interpolation 
a ='1060. 


It remains to determine m, m, and m, for this value of 2’, or simpler $+, 


4+m, and 55 —m, from the above values for w ="1 and #’="2. We find 
277 
$+ m = 542,194, $4 m,='500,184, Pik. — m, = 396,598. 
\/ Qar 

_ 896,598 | Secare 

Whence d/o = 542,194 +1060 = ‘8375, 
Thus o = 5°5786/('8375) = 66610 secs., 
2=x2xo='7061 secs., 
n|N = 5422, 


This gives a mean of 28°29 secs. with a variability measured by 6°66 secs. 
Those actually registered as trotters are 54°/, of the population. 


TABLE X (p. 24) 
See under Table IX, p. xxv. 


TABLE XI (p. 25) 


Constants of Normal Curve from Moments of Tail about Stump. (Pearson and 
Lee, Biometrika, Vol. v1. pp. 65 and 68.) 


This Table may be of service in cases of the following kind: 


(a) In some cases a record is actually truncated as in the case of the 
American Trotters dealt with on p. xxvi. Or, again, we may take a record of 
stature obtained by measuring all men who exceed 69”, or a record of mental 
capacity found by measuring all persons with low intelligence in a community. 


(b) When we recognise heterogeneity, e.g. when we have a mixture of male 
and female bones, or two strains of trypanosomes, we can occasionally get a rough 
approximate analysis by supposing the tails to represent homogeneous material 
and then fitting them with normal curves. From the tails we get two components, 
and if their compound agrees fairly well with the observed total we have 
performed an analysis far more rapidly than by using the nonic equation*. 
Difficulties arise owing to deviations from Gaussian frequency being not infrequent; 
different dichotomic lines may give different results, and owing to paucity of 
material in the ‘tails’ and corresponding irregularity there will be large probable 
errors, 


Cases under (a) and (0) will be treated by exactly the same process, but our 
Table supposes that the distribution considered is less than half the normal distribu- 
tion. The rules for determining the mean, standard deviation and total frequency 
of the untruncated population are given on p. 25 under Table XI itself. 


* Pearson, Phil. Trans. Vol. 185, A, p. 84. 
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Illustration (i). The following distribution represents the ‘tail’ of a group of 
301 mentally defective children measured by G. Jaederholm using Binnet-Simon 
test methods* : 

Mental Defect in Years. 


% S = ry og © © & 

; 3 

Le hesl tama ALE EG le Ay Ste loti 

3) 3 $1 3 a Sie ee 

iS) Sa) => bo us iW iw © ive) 

| | i i 
Frequency ... 34 18 13 3 4 4 1 1 78 


We find, with origin at — 3°45, 
d=1°8077 in 4 years and 3?=2°7258, 
Hence Wr, = 27/0? = 834, 


The Table (p. 25) gives us h’ = 27186 and w,=2°833. Hence the mean is at 
distance from — 3°45 on left = 2°186 x o, and for the standard deviation 


o =, x d=2'833 x 18077 = 5:1212 4 years = 25606 years, 

whence mean is at distance h = 5°597 years from — 3°45. 

Now h’ = 2:186 corresponds by Table IT to (1 +a) = ‘98559 

*, n[N =:01441, or N=78/(01441) = 5413. 

Thus the distribution is the tail of a population of 5413 individuals with 
a mean at 2°15 years of mental ewcess, and a standard deviation of 2°56 years. 

The example is merely illustrative and of no importance in itself. 

Illustration (ii). Assuming that the correlation data follow the normal law, 


determine indirectly the ‘plural’ partial correlationt of habits of mother and 
health of baby for the limited universe of unclean homes. 


The correlations between the various characters found by tetrachoric tables are 
Habits of mother and health of baby: Ty, = ‘3060, 
Habits of mother and cleanliness of home: 7; =°7958, 
Health of baby and cleanliness of home: 1 = ‘2578. 
There are 947 out of 2931 homes which are not clean. Data from Bradford. 
Here n/N = 947/2931 = 3231 =4(1—a): 
hence a= 3538, and by Table III 
a =a2)o ='459,049. 


* Mendelism and the Problem of Mental Defect. Il. On*the Continuity of Mental Defect. Dulau & Co., 
87, Soho Square, W. 
+ Biometrika, Vol. 1x. p. 289. 
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Now on the assumption of a normal distribution: 


N's = ot eH da 


Fo 200 


CO is 12 
= Not | ase 2” da! 


ag! 
= No8 {fis (00 ) — Ms (’)}. = 
Here Table IX (p. 22) shows that if s be odd, m,(w ) = '398,9428, 1.e. 1/V 27, 
and (p. 28) if s be even, m;(% ) ='500,0000. 


Hence in obtaining the moment coefficients of the tail, about the mean of the 
whole population, ms (#’) should be subtracted from ‘398,9423 or from °500,0000 
before the results are multiplied by (s — 1) (s— 3)... 2 or (s—1)(s— 8)... 1, when 
s is odd or even respectively. It is convenient to term ps()—p, (a) the com- 
plementary incomplete moment function of order s*, 


For s=1 and s= 2, we have 
ny’ = oN {m,(c) — m, (w’)}, 
Nile = 0° N {m,( ) — m, (a’)}, 
for in this case the multiplying factors to proceed from m,(x’) to ps(a’) are both 
unity. 
Now #’ =2/o can be found when n is known from Tables IT or III. Hence we 


have for the distance of centroid of tail from its stump, and for the square of its 
standard-deviation about its centroid: 


d=, —-h’c=0a E {m7 (00 ) — 1m (2')} — v') 


‘Nogiue. clk tap detecela bie Leal onda (xxvi) 
= os 7 {2m (2 ) — mz (a")} — py” 
Of course m, (% ) — 77 (a’) is the z of Sheppard’s Tables IT and IIT. 


Returning to our numerical example, we have from Table IX (p. 22): 
m, (45905) = -030,6721 + °5905 [162049] — $ (5905) (4095) [26358] 
= (039,9222, 
Mm, (0 ) — m, (45905) = 859,02. 
Found directly from Sheppard’s Tables, it equals *35905. 
Similarly from Table IX (p. 23): 
mz (45905) = 008,1136 + 5905 [73,162] — $ (5905) (4095) [80661] 
= '012,0630, 
and =m, (% ) — m, (45905) = 4879370. 


* It is the function used by Dr Alice Lee and myself, Biometrika, Vol. v1. p. 65 to form Table XI 
p- 25, but by an oversight not adequately distinguished in symbol from p, (2’) of p. 60 of the same monet 
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We thus reach d = o (35902/3231 — 45905) 
= °652120, 
and 2? = 0? {-48794/°3231 — (1:11117)} 
= '274,7860°. 
Or the distance of centroid from stump, and the standard deviation of the tail are 


respectively 
d='652120 and } ='52426c. 


We now find Nae VT 23/07 = 85155. 
The formula for the ‘ plural’ correlation coefficient is* 


va / / 
Tig — T13 13 


vy = Wien hy re on (xxvli), 
where fie = Nie) Tae NT a 
wea el vaivee 
Thus Fi = 2191, 


Actually taking out the universe of not clean homes, the correlation of habits of 
mother and health of child is ‘1615. The difference is considerable, but ;%. 1s 
deduced from the entire population of 2931 homes, while ‘1615 depends on only a 
third of this number. The ‘singular’ partial correlation is sr, = '1728, ie. the 
average relation between habits of mother and health of child for each individual 
grade of cleanliness of home. 


TABLE XII (p. 26) 


Tables for testing Goodness of Fit. (W. Palin Elderton, Biometrika, Vol. 1. 
pp. 155—163.) 


The theory of testing frequency distributions for goodness of fit was first given 
by Pearsont and may be summed up as follows: 

If a frequency distribution or table contains n’ ‘cells’ and the contents of these 
cells be my’, m.’, Mz... My’ in number, while m,, m2, ms... M, be the numbers that 
would occur in these cells on any theory; then calculate 

(m,’ — m,)? 
(eas | My } 
aan (“ee of difference of theoretical and observed frequencies 
theoretical frequency 


) ..(XXV111), 


and the probability that random sampling would lead to as large or larger deviation 
between theory and observation is 


PY 2 oa ui Oe an ey tae i 
Pa/2 fre BXaHN Ge Gi tae Sean CeTy) 


if n’ be even 


x 1 ie ) am 
4.6 °° 2.4.8... —8) He een 


* Pearson, Phil. Trans. Vol. 200, A, p. 25. + Phil. Mag. Vol. u. pp. 157—175, 1900, 
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Short provisional tables of P were given in the article referred to and were 
replaced in the following year by the present standard tables of Palin Elderton. 

In using the test for goodness of fit, due regard should be paid to the 
conditions under which it is deduced. It is assumed that the frequencies form 
a normal system of variates, This is legitimate only when in the binomial (p+ 4)”, 
q is not very small as compared with p. If q be not very small as compared with p, 
even for n finite, the binomial approaches closely to the normal curve. Accordingly 
in using the test it is desirable to club together small frequencies at the tails of 
curves or margins of surfaces. The difficulty becomes very obvious when theory 
can go by fractions, but observations only by units. 

The theory can be extended to cover much ground in all sorts of sampling*. 


Tilustration. The following data for observed frequencies of cephalic index in 
Bavarian crania and for corresponding frequencies of a fitted Gaussian curve have 
already been considered on p. xx. Test the goodness of fit. 


Observed | Gaussian i (m’ —m)? 

(m’) (m) ae ee m 
Under 75°5 9°5 12°4 - 29 68 
T5'5—76'5 12°5 12°7 — 02 “00 
T6°5—77'5 17 22°1 — 51 1:18 
TT '5—718'6 37 35°3 +17 08 
78:5 —T79 5 55 51°9 + 31 "19 
79'5—80°5 71°5 70°1 + 14 03 
80°5—81°5 82 87:0 — 5:0 29 
81°5—82'°5 116 99°4 +16°6 2°77 
82°5—83'5 98 104°2 — 62 37 
83:5 —8h'5 107 100°5 + 65 “42 
84 5—85'5 82 89°1 - 71 “57 
85:5 —86'5 74 72°6 + 14 03 
86°5—87°5 58 54:3 + 37 25 
875 —88'5 34°5 37°4 — 29 "22, 
88'5—89'°5 19 23°7 — 47 93 
89°5—90°5 10 13°8 — 38 1:05 
90:°5—91°5 8 74 + 0°6 "05 
Over 91°5 9 63 + 2:7 1:16 
Totals ... 900 900°2 18 Groups | y?=10°27 


* A word of caution must be given about a recent extension by Slutsky (see Journal of Royal 
Statistical Society, Vol. uxxvu. pp. 73—84) who has applied it to test the goodness of fit of regression 
curves. In such cases the means and standard deviations of each array should, I think, be deduced 
from the theoretical surface, and the method would then agree with that illustrated on pp. xxiv—xxvi, 
i.e. on the probability of a given complex of variates differing from the run of values of a given 
population significantly. Slutsky after assuming that the observed frequencies and standard deviations 
of the arrays may replace the theoretical values, deduces his P from Elderton’s Tables instead of from 
the incomplete normal moment tables. He finds for the fit of a straight regression line, used to predict 
the probable price of rye at Samara from the price a month previously, y2=22:2, giving P=-02, a bad 
fit. Had he, however, used the theoretical standard-deviation of an array, i.e. oN1-P, instead of the 
very irregular observed standard deviations of individual arrays, he would have found x’=8'84, leading 
to P=~64 an excellent fit, which would probably have been still further improved by the use of 
theoretical total frequencies for the arrays, based, say, on a Gaussian distribution, 
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Taking from the column for n’=18 (p. 27) the values for y?=10 and 11, we 
interpolate P =°891 for y?=10'27 by first differences, and conclude that in 89 out 
of 100 trials we should get in random sampling a fit as bad or worse than that 
observed, if the real distribution were Gaussian. Accordingly we say that a 
Gaussian curve describes excellently the distribution of Bavarian cephalic indices. 


TaBLEs XITI—XVI (pp. 29—30) 
Auxiliary Tables provided by W. Palin Elderton (Biometrika, Vol. 1. pp. 162— 
168), useful for calculating values of P for x outside the range of the existing table. 
For such cases we must turn back to the fundamental formulae (xxix) of p. xxx1, 
and the numerical values of considerable portions of these formulae will be found 
evaluated in these auxiliary tables. 


Illustration. Find P for n’=11 and x?=78, 1y? = 39, hence by formula 
we have : 


3 4 
Pom (1+39+4 (39+ SP 4%) 


= e~® (40 + 760°5 + 98865 + 96393375) 
=e x 107080°375, 
where the powers of 39 are taken out of Table XX VII (p. 38). 
Hence using Table XIII, 
log P = 17:0625,1520 + 5:0297,0988 = 12:0922,2508, 
which gives us P =1:23659/10", 
As a rule we can select n’ to be odd, but, if it is necessarily even, there is more 
trouble, not in the determination of the series, but in the evaluation of the 


integral 
-,/2{° .-¥ 
T= J2f é dy. 


A table of the values of F=3/ for y=5 to 500 has been given as Table IV 
(p. 11). This gives y?=25 to 250000 but the intervals are large. 


If greater accuracy be required then Schlémilch’s formula* 


2s? _aye Dat matt 1 1 
r=,/2{ dy =y/2 | dese.) tet 
wd x ‘ 2 aX MO SEOC Bay OC 2) Os) 
5 9 
—_ = + ; 
x? (x? +2) (Ky? +4) (KX? + 6) x7 (K? + 2) OX? + 4S) (9? + 6) (x? + 8) 


129 
= vi Pe a oe, ene 
X? (x? + 2) (x? + 4) (y? + 6) (x? + 8) (x? + 10) } 
must be used. 


Here al. 2 ye 3X will be found in Table XIII, and the series converges fairly 


rapidly. 
* Compendium der hoheren Analysis, Bd, 11. 8. 270, Braunschweig, 1879, 
B. é 
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TABLE XVII (p. 31) 

Values of (—log P) corresponding to given values of x? in a fourfold table. 
(K. Pearson: On a Novel Method of regarding the Association of two Variates 
classed solely in Alternate Categories. Drapers’ Company Research Memorvrs, 
Biometric Series, vit. Dulau & Co.) 

If individuals be classed by the characters into A and not-A, B and not-B, we 
form a tetrachoric table of the form 


Not-A | Totals 


Totals ate | b+d 


For such a table: 
N (ad—bcy 
x * (a+b) (c+ d) (b+ d)(a+e) 
gives a measure of the probability of independence, and, if the two attributes are 
highly associated, x? will be large and P the probability of independence very 
small and largely outside Palin Elderton’s Table XII. Table XVII provides for 
such cases. ; 


Illustrations. The following tables are given by Mr G. U. Yule in his Theory 
of Statistics* His conclusions with regard to them are 

1. Datura: “No Association, 

2. Eye Colour in Father and Son: “Shows the tendency to resemblance.” 


3. Houses in course of erection, Urban and Rural: “Distinct Positive 
Association.” 


4, Imbecility and Deaf-Mutism- “High Degree of Association.” 
5. Developmental Defects and Dullness: “ Very high indeed.” 


It is required to measure the degree of probability that the variates in these 
five cases are independent. 


(1) Datura. (2) Hye-Colowr in Father and Son. 
Colour of Flower. Father. 


Violet | White | Totals Light | Not Light | Totals 


omens 
‘a | Prickly ... 68 d | Light ; 619 
= I : ae 
ce Smooth... 15 wm | Not Light ... 
TOUS S mses Totals 


* Pp. 37, 34, 62, 33, 34 and 45 respectively. 
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(3) Houses in course of erection in 
Urban and Rural Districts (in 
1000 houses as unit). (4) Imbecility and Deaf-Mutism. 


| Building | Totals Imbecile | Non-Imbecile | Totals ... 


5010 Deaf Mute... 451 14,795 15,246 
1761 Non-Deaf Mute... 48,431 32,464,323 $32,512,754 


hotal sires. 


6771 Totals  ... | 48,882 | 32,479,118 | 32,528,000 


Dull woe 
Not-Dull_ ... 


¢? the mean square contingency = x?/NV and ¢ is the product-moment coefficient 
on the assumption that the ‘presence of the character’ is to be considered as 
a concrete unit*. The coefficient of mean square contingency C,=V¢?/(1 + ¢”). 


The following table gives the values of y*, ¢?, @ and C;, and the values of P 
deduced. 


ee ¢” ¢ C2 Ee 
(1) Datura vs A: 5c “7080 | 085,301 "2921 | -2803 8713 
(2) Eye-Colour ... Ba .» | 133°3265 | °133,327 °3651 | °3430 | 1:035/10%8 
(3) Houses aoe. AS ... | 1439°30 000,2125 | :0146 | :0146 | 8°730/1032 
(4) Imbecility and Deaf-Mutism | 8014°62 000,2464 | -0157 | -0157 | 3:179/101799 
| (5) Defects and Dullness .-. | 3256°797 "123,894 8519 | °3320 | 2°846/1076 


For example, from Table XVII by Formula (1) we have for x? = 133'3265: 


cnn , BB'B265 1. | /33°3265\ /16°6735) 
(log P) = 20'809 + == [10'770] -4(' 50) ( a ) £026) 


= 27985, 
and therefore log P = 28°015, 
which leads to P= 1030710", 
Or again, for y? = 801462: 


62 
— log P = 1735'324 + +=” [108-561] -4 ( 


1462\ /485°38) 
500 500 ( 500 ) Loo] 


= 1738-498, : 


* Pearson and Heron, Biometrika, Vol. rx. p. 167. 
e2 
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and therefore log P = 1739°502, 
and Ph WO) Ae 


If we have a y? less than 70 a different treatment must be used. For example 
if y? = 46329 we use Table XII. 


We have for n’ =4: 
P = :261464 + °6329 [— 89667] — 4 (6329) (3671) [+ 29480] 
= ‘2018. 
Had we worked from Table XVII by Formula (i), we should have had 
P ="2009. 
For y?='7080, we can use Table XII, remembering that for .?=0, P=1. 


We have 
P= 1:000,000 + °708 [— 198,747] — 4 (708) (292) [— 30,099] 


= 8624. 


Had we worked from Table XVII by Formula (i), we should have had P = ‘865, 
close enough for practical purposes. 


The true value of P worked from 
1 eens 1 2 
P=2 — | @ aX ay BEE aaX \ 
ee : pia 11 


by using Table II is P=°8713. See p. xxxviil. 


Examining the values of P we see that having regard to the errors of random 
sampling we can only say that there is a significant but very slight relation between 
rural and urban districts and houses building or built; there is again a significant 
but very slight association of imbecility and deaf-mutism. There is no association 
on the given material in the Datura characters. The other two cases have clearly 
fairly marked association, quite independent of any influence of random sampling. 
If we regard these four tables the order of ascending association judged by either 
¢ or C, is (3), (4), (5), (2), as against Mr Yule’s (2), (3), (4), (5). If we disregard 
the non-significance and take merely intensity of association, without regard to 
random sampling, the order is (3), (4), (1), (5), (2), as against Mr Yule’s order 
(1), (2), (8), (4), 6). 

The best method of inquiry at present for relative association in the case of 
four-fold tables is, I hold, first to investigate P and throw out as not associated 
those cases like the “Fruit and Colour in Datura” above. Then to use either 
“tetrachoric r;’ or C, according as we are justified in considering the variates 
as continuous or not. 1, (see p. xxxvii) may be used as control. 


Tastes X VITI—XX (pp. 31—82) 


Tables for determining the Equiprobable Tetrachoric Correlation r,. (Pearson 
and Bell: On a Novel Method of regarding the Association of two Variates classed 
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solely in Alternate Categories. Drapers’ Company Research Memoirs, Biometric 
Series, vil. Dulau & Co.) 

We have seen under the discussion of the previous Table how to find a measure 
of the improbability of two variates being independent, when they are classed in 
alternate categories. The difficulty in such cases is to appreciate the relative 
importance of very large inverse powers of 10. The object of the present tables is 
to enable us to deduce a tetrachoric correlation, 7;, of which the improbability 
is the same as that of the given system supposing it to arise, when the two 
variates have the same marginal frequencies but are really independent. In order 
to do this we have to determine .o, for the given marginal frequencies, i.e. the 
standard deviation of 7; on the assumption that ris really zero, This may be easily 
found from Abac Diagram XXI or from Table XXIV (see below). Table XVIII 
then gives us the value of (—log P) for each value of 7; and ,c,. If we now turn 
to our original table and calculate its y*, this as we have seen will correspond 
to a given (—log P). We now make the (—log P) from our y? correspond to the 
(—log P) from our 7; and ,o,, this gives us a value of 7, which has the same degree 
of improbability as our observed table. In other words, instead of trying to 
appreciate the meaning of inverse high powers of 10, we say that a table of the 
same marginal frequency would be as improbable if it had a tetrachoric correlation 
r, arising from random sampling of independent variates. Thus we read our 
improbability on a scale of tetrachoric correlation, We use our correlation merely 
as a scale to measure probability on. 

As log x? provides a more satisfactory basis for interpolation, and as many 
readers use logarithm tables and not calculators, log y? will be the form in which 
x? will be often presented. Table XX provides the value of r; corresponding to 
given .o, and given log 


We will assume for the present that ,o, can be readily found from the marginal 
totals: see p. xli below. 


Illustration. Obtain the values of rp for the five tables given above on 
pp. Xxxiv—v. 


The values of log y? and ,o, are as follows: 


log x? oor 
(1) Datura es 1:8500 1941 
(2) Eye-Colour, Father and Son AGE 2°1249 0514 
(3) Houses in Course of Erection ses 1582 0634 
(4) Imbecility and Deaf-Mutism 50 3°9039 0175 


(5) Developmental Defects and Dullness 3°5128 0201 


Of the values here recorded for log y? and ,o,, those for the first and third 
cases lie beyond the limits of our Table XX. But if the point »o,=-0634 and 
log x? = "1582 be noted on the Abac XXII, p. 34, it will be seen that, having due 
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regard to the spacings of the correlation curves, the value of the equiprobable 
correlation is under ‘03, say ‘027. In other words no significant association can be 
asserted. 

In the case of .o,='1941 we are thrown back on the original formulae*. In 
the first place we must find P for the given value of x’, i.e. "7080 (see p. xxxv). 
But for n’= 4 from formula (xxix), 

1S set 873 bn ee by 
P=2\ | e 3X dy + =e ** } 
 Qar x x Vr x 
2 {-200,0578 + 280,0088 x 84142} 
'871,38256. 


To obtain r we have to use the formula below, where ,o,=°'1941, and 


lI 


ll 


m=4 (= _ 3) , the po, /s, Ms being the normal moment functions of Table IX. 


) = f ep aoe 
_— (om E (V2m) — Ko (V2mr)} aa = {Hs (2m) pets (W2mr)} 


{os (V2m) — fg (W2mr)} + Hs (V2) — pg (W2mr)} 


CLS abe 
24m? 128m? 
Substituting the values of »o,='1941 and V2m = 4°852,107, we have for 
P=03, P=*90550, 
r= 04, P="86501. 
Whence for P ='87133, we have r='088. 
We now turn to the three cases which fall inside Table XX. 
(2) Hye-colour, Father and Son. 
log y? = 21249 or = 0514, 
r=05 log x? = 20942 
r=06 logy? = 22748 
qe N)G log y? = 21239 
r=07 logy? = 22935. 
Linear differences will suffice 


oor = 05 


(op = 06 


: ee C00 ee 
C= 09 r=0 + Feog ll] = 051%, 
0010 
oor = 06 r=0'6 + 1696 [1] = 0601. 
Hence ,o, =*0514 gives 
14 
r= 517 +799 x ‘084 


=°517 + 012 = 529. 


* Drapers’ Company Research Memoirs. Biometric Series VII. ‘A Novel Method,” ete 
pp. 12, 13. 


-: see 
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Interpolating for oc, first, 
peed Or = 0514 log y? = 2:0737, 
r=‘ oor = 0514 log y? = 2:2537. 


Hence for log y? = 21249: 
0512 


1800 
We conclude that the equiprobable correlation is *53, 
(4) Imbecility and Deaf-mutism. 
log x? = 3:9039 oo, = OLD, 
r=0°95, .o,='01, log x? = 43673; .o,='02, log y?=3'7660. 


rp= 5+ [1] = "528. 


Hence: r=0°95, .or='0175, logy? =3 9163. 
Again: 
r=0°90, 9¢,= 01, log xy? = 42207; a, ='02, log x? = 36197. 
Hence: r=0°90 ,op='0175, logy*=3°7699. 
Interpolating log x? = 39039 between 3:9168 and 3'7699, we find 
fp = 0946. 


(5) Developmental Defects and Dullness. 
log y°=3'5128, yo, = 0201. 
r=0°8, .o,= 02, logy? = 34097; a, = 08, log y? = 3:0598. 
Hence: or = "0201, logy? =3°4062. 
r=0°9, »o,= 02, log y? = 36197; »o, = 03, log x? = 3°2690. 
Hence: log y? = 36162, for ,o, = ‘0201. 
Thus, by interpolating log y2=3°5128 between 34062 and 3°6162, we find 


fp = ‘851. 
We have accordingly the following results : 

C, P Tp Ye Q 
(1) Datura Se a eS Mi 8718 088 | —-188+4:140 | —-282 
(2) Eye-Colour ...  ... «.. | *3430 | 1°035/10% | -529 | -550+-027| ‘581 
(3) Houses sie Ber ... | (0146 6948 7027 | —:081+°043 | —:190 
(4) Imbecility and Deaf-Mutism | ‘0157 | 3:179/1017% | -946 330 + 012 907 
(5) Defects and Dullness oe. | 8020 | 2°846/1008 -| +851 652 + 009 846 

neers 


It will be seen that equiprobable r, confirms generally the results from P, Le. 
the tables for ‘Datura’ and ‘ Houses’ give no sensible association. 7; also confirms 
this view and shows that ‘ Houses’ is even lower in the scale than ‘ Datura.’ The 
order of rp is the same as that of Yule’s coefficient of association Q, but neither 
rp, Tt, C2, P or Q support the conclusions stated to flow from the percentages on 
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p.xxxiv. Both rp and Q give very high results for (4) and (5), and this is in accord- 
ance with the view elsewhere expressed that for extreme dichotomies @ is not to 
be trusted. It may further be doubted, whether for such dichotomies the theory 
of the distribution of deviations on which 7p is based can in its turn be accepted. 
On the whole 7; seems to me the most satisfactory coefficient of association, to be 
controlled by results for 7p in the cases where neither the dichotomies are extreme, 
nor the numbers so large or so small as to fall outside the moderate range of 


Tables X VIIJ—XX or Abacs XXI and XXII. 


Apacs XXI anp XXII (pp. 383—34). 
See after Tables XXIII and XXIV. 


TABLES XXIII anp XXIV 


Tables for determining approximately the probable error of a _ tetrachoric 
correlation. (Pearson, Biometrika, Vol. 1X. pp. 22—27. Tables calculated by 
Julia Bell, M.A.) 


Given a tetrachoric table 


ate | 6+d | WV 


so arranged that a+c>b+danda+b>c+d, 
then if A(l+a)=(a+b)/N, 4(1+a)=(a+0)/N, 
and r; be the correlation, we have approximately : 

Probable error of y= X1-Xr,+ Xa, *Xag? 
where Xi = 67449/V Ny, 
and is tabled in Table V, p. 12, 

_ e+) $=) _ Ve. +4) 4 (1 — 4) 
eae K 


reel SX 1s), 


H and K being found from the z column of Table II, p. 2, and 


AS 
Xr = V1 —r? wi - (Gane ) bss pigain’ sie 3 (xxxiy), 


sin”, being read in degrees. y, and Xa, are tabled in Table XXIV and y, in 
Table XXIII (p. 35). 


This value of the probable error is only approximate and may diverge con- 
siderably from the true value* for extreme dichotomies. In such cases the full 
formula must be used. 


* Phil. Trans. Vol. 195, p. 14. x in formula (1) should of course not be included under the radical, 
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When 7 is zero in the population and not in the sample, the standard deviation 


0% of r = 0 is given accurately by 7 Na Xe 


Illustration (i). Tetrachoric 7, for the Table 


22,793 | 1,420] 24,213 
1,186 | 888] 2074 


23,979 | 2,308 | 26,287 
is ‘652. Find approximately its probable error. 
From Table XXIII: 
r= 65, xr = "6785; r='66, xy, = 6675. 
.*. Xr = "6785 — 0110 x 2 = 6763. 
Now $(1+™)= 9211, $(1+a,)='9122. 
Hence from Table XXIII, 
Xa, = 18249 +11 [754] = 1-832, 
Xa, = 1°7623 + 22 [626] = 17761, 
Xa, Xa = 3'2559. 


x, cannot be found from Table V in this case as V is beyond its range. But it 


equals ; 
67449 26287 = 67449/162:13 = 00416. 


Thus finally p.c. of 7, = 00416 x 67638 x 3°2559 
= ‘009. 


Illustration (ii). Find the value of ,o, for the table: 


471, 148 619 
151 230 381 


622 | 378 | 1000 
Here 4(1+4,)='619 and 3(1 +a) = "622. 
Xa, = 12712 + 9 [86] = 12744, 
Nay = 1:2748 + ‘2 [39] = 12756. 
0Tr = Xa, Xaq/ 1000 = 0514. 


In a similar manner the values for all the,,,’s in the table on p. xxxvii were 


found. 


B. ¥ 
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Apac XXI (p. 33) 


For determination of the standard-deviation of the correlation coefficients obtained 
by random sampling from a four-fold table in which the correlation ws zero. 
(Drapers’ Company Research Memoirs, Biometric Series, vil. G. H. Soper’s Abac.) 

Method of use: Enter with the total frequency of the sample on the left-hand 
scale, and with the first value of }(1+ 4) on the bottom scale. The horizontal 
through the former and the vertical through the latter meet at a point. At this 
point pass up the diagonal to the left-hand scale again. Where you meet that 
scale pass along the horizontal until you meet the vertical through the second 
value of £(1+a). Then from this point pass along the diagonal again to the left- 
hand scale, whence traverse the horizontal to the right-hand scale and there the 
required value of oo, may be read off. 


Illustration (i). Find the value of oo, for the case just given of 
N=1000, $(1+4,)=619, 4(1+4,)=°622. 
The vertical through 619 meets the 1000 horizontal in a point whose diagonal 
reaches the left-hand scale almost exactly in 620. Whence passing horizontally 
we reach the vertical through ‘622 in a point about midway between two diagonal 
lines. Passing up midway between these two diagonals, we reach almost exactly 
the 380 line on the left-hand scale. Passing across to the right-hand scale along 
this line, we see that we are slightly above the middle of the division between 
050 and 052, say (0512. The actual value of yo, is ‘0514, 


Illustration (1). Let 
N= 6771, 4(14+o) = "7399, .4(1 +a,) =-9908. 


A similar process gives first 450 on left-hand scale and then about 248, whence 
crossing to right-hand scale we find ,o, = ‘0635 instead of ‘0634 actual. 


Apac XXII (p. 34) 


Abac to determine from log x? and ,o, the value of the equiprobable correlation 
rp, for a fourfold table. (Drapers’ Company Research Memoirs, Biometric Series, 
vu. G. H. Soper’s Abac.) 

The rule is very simple: Enter the Abac with the proper value of .o, on the 
scale at the foot and rise on the vertical till the horizontal through the proper 
value of log x* on the left-hand scale is reached. Then follow the curve through 
the meet of these two lines to the right-hand scale, where the requisite correlation 
will be found inscribed. 


Illustration. Take the Table for Eye Colour in Father and Son given on 
p. xxxiv. Here, as just shewn, ,o,='0514 and (p. xxxvii) log y=2'1249. If we enter 
with the vertical through ‘0514 on the scale at the bottom, and the horizontal 
through 2°1249 on the left-hand scale, the curve through their point of intersection 
reaches the right-hand scale just below the ‘53 mark, say 529. This agrees with 
the correlation found above (p. xxxviii) by interpolation from Table XX, 
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TABLE XXV (p. 36) 


Value of the probability that the mean of a small sample of n, drawn at random 
from a population following the normal law, will not exceed (in the algebraic sense) 
the mean of that population by more than z times the standard deviation of the 
sample. (“Student”: Biometrika, Vol. vi. p. 19.) 


When vn is greater than 10, it will be sufficient as a rule to use the approximate 
result 


as a measure of the probability. This may be found from Table II. 


Illustration (1). Experiments of A. R. Cushney and A. R. Peebles on the 
difference in effect of Dextro-hyoscyamine hydrobromide and Laevo-hyoscyamine 
hydrobromide*. 


Additional Hours of 
Patient Sleep 
(Laevo — Dextro) 


SOON AD AWS Cs ON 
+Htt+ +444 
EP RORPROFRHNH 
RASS aan 


ie 


Mean ne Sr +1°58 
Standard Deviation 1:17 


rece Fee 
42> Aya =+ 1°35, 
Table XX V shows that for z=1°35: 
P =°99854, 


or the odds are 684 to 1 that laevo- is a better soporific than dextro-hyoscyamine 
hydrobromide. 


Illustration (ii). Difference in weight of crops of potatoes grown by Dr Voelcker 
with (i) sulphate of potash and (ii) kainite as artificial manure. 


* Journal of Physiology, 1904. 
f 2 
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Gain by sulphate of potash. 
1904 (a) 10 ewt. 3 qr. 20 lbs. 
fs (b) 1 ton 10 cwt. 1 qr. 26 lbs, 
1905 (a) 6 ewt. 0 qr. 3 lbs. 
» (0) 18 ewt. 2 qr. 8 lbs. 
Average gain=15'25 ewt., and the standard deviation=9 ewt., z= 1525/9 = 1694. 
Here n= 4, and Table XXV gives us 
P ='9653 + 0:94 x [46] = 9696, 
or the odds are about 32 to 1 that the sulphate of potash is a better dressing than 
kainite for potatoes. 


Illustration (iii). Test whether it is of advantage to kiln-dry barley seed 
before sowing. The following table gives price of head corn in shillings per 
quarter for 11 sowings, the first seven in 1899 and the last four in 1900. 


Not Kiln-dried Kiln-dried 


26°5 
26°5 


Or 


oO 


0 
i 
it 
il 
0: 
0) 
3 
1 
0: 
1 
0: 


1900 | 


Mean ee sas 
Standard Deviation 


The Gaussian curve gives 


S/he 
Lis |e da. 


Here %='91/'79 =11519, 
and if a! = a@/N1/8 =1:1519 x 2:8284 = 3:258, 
1 /8?58 _ 30 
= da’ 
N20 J -0 ; nie 
which evaluated by Table I, p. 6, gives 
P='99944, 


or the odds are 1785 to 1 in favour of not kiln-drying seed barley. 
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If we had actually worked with the non-approximate formula, we should have 
found 
P='9976, 
or odds of 416 to 1, considerably less than the approximate formula provide, but 
not enough difference to vitiate any conclusion likely to be drawn in practice*. 


TABLE XXVI (p. 37) 
Table for use in plotting Type III Curves, te. 


p= we, Pp 
Y=Ye 4 (1 te 4 Per ety Pres Cee (xxxvi) 
(W. P. Elderton, Biometrika, Vol. 11. p. 270.) 


- Rule: Taking p for the curve, multiply the values in the Table by p in 
succession on the machine with p on as multiplier. Then subtract the results from 
the logarithm of y, and we have the logarithms of the ordinates of the curve at 
the abscissae found by multiplying X in the first column of the Table by a of the 
curve, The curve can then be plotted. Its origin will be the mode. It is usually 
quite unnecessary to use the whole series of ordinates, either alternate ordinates 
will suffice, or we cut off one or both tails at a considerable distance from their 
tabulated values. 


Illustration. 'The frequency curve of barometric heights at Dunrobin Castle is 
given by the curve 
— 23-9328 om  (\ #0028 
aan : 17°7661 ———— 
y = 39'1406 77 (1 f 61) 
The range X =—‘65 to +90 is easily seen to be sufficient. Column (i) of 
the accompanying table gives aX for these values, the second gives 


22'9323 x (logy (1+ X)— X logy e); 


* The three illustrations above are drawn from ‘‘Student’s ” original paper. He gives (J. c. p. 19) 
the values for P as drawn from the Gaussian for n=10 to compare with those obtained from the full 
formala, They are,—corrected for slips: 


Zz Full Formula Gaussian Zz Full Formula Gaussian 


wl 61450 Ler 99539 99819 
2 “71835 12 99713 99925 
3 *80422 13 “99819 99971 
‘4 *86961 14 *99885 99989 
6 91607 15 99926 *99996 
6 94730 16 99951 *99999 
af 96744 LG 99968 — 
8 98005 18 99978 — 
“9 98780 IEE) 99985 — 
1:0 "99252 2°0 99990 — 


Clearly even for n=10, the Gaussian ascends too rapidly in P, and this must be borne in mind in 
deducing conclusions for z=1 and upwards when n=11 to 20, say. 
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actually these values are negative and must be subtracted from log %, Le. 1592,621; 
the resulting values are given in the third column, In column (iv) are given 
the antilogarithms of the numbers in column (ili), and these must be plotted to 
the values in column (i) to obtain the graph of the curve which is a good fit. 


(i) (ii) (iii) (iv) 
2=aXxX p[logy) (1+ X) — Xloge}* log y y | 
— 9°77 2°474,991 — *882,370 118: 
— 8°88 1-923,630 — °331,009 47 
— 7:99 1°472,368 20253 [hes 
= Aiea 1°103,755 ‘488,866 3°08 
— 6°22 804,557 788,064 6°14 
— 5°33 564,456 1:028,165 10°67 
— 4:44 375,287 1:217,384 16°49 
— 3°55 *230,493 1°362,128 23°02 
— 2°67 124,683 1°467,938 29°37 
— 1°78 053,386 1°539,235 34°61 
— 0°89 012,888 1:579,7383 38°00 

0:00 000,000 1°592,621 39°14 

0°89 012,039 1°580,582 38:07 

Lene 046,713 1°545,908 35°15 

WAS 101,957 1:490,664 30°95 

3°55 176,074 1°416,547 26°09 

444 267,482 1°325,139 | 21:14 

5:33 374,828 1°217,793 16°51 

6°22 496,920 1:095,701 TD oabyy 

(ill 632,702 959,919 9°12 

7°99 "781,189 811,432 6:48 

8°88 *941,509 *651,112 4°48 

9°77 1'112,905 479,716 3°02 

10°66 1:294,689 297,932 1:99 

11°55 1:486,196 "106,425 1:28 

12°44 1°686,831 — °094,210 “80 

13:32 1°896,111 — 303,490 “50 

14°21 2°113,510 — *520,889 30 

15°10 2°338,613 — "745,992 18 

15:99 2°570,963 — 978,342 ofl | 


Once the reader is used to the process it will be found to work readily, and the 
same multipliers are kept on the mechanical calculator throughout. 


TaBLes XXVII anp XXVIII (pp. 88—41) 


Tables of the Powers and Sums of the Powers of the natural numbers from 1 to 
100. (W. Palin Elderton, Biometrika, Vol. 11. p. 474.) 


These tables can be used in a great variety of ways, for example in finding the 
roots of equations, or in fitting parabolae of various orders to curves. 


Illustration (1). Find the positive root of the equation: 
$ (r) = 002,72677 + 057,14978 + :017,1927° 
+ :°083,578r4 + 08838317? + °134,71772 + r — 560,386 = 0. 


* Actually these values are negative, and are therefore subtracted from log yp to give (iii). 
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The positive root is less than ‘56, but the term in 7? shows that it must be less 
than ‘52. Take ‘52 and ‘50 as trials. From Table XXVII we have 
Ist 520,000 and ‘500,000, 
2nd ‘270,400  ,, = *250,000, 
3rd "140,608 ~ ,, °125,000, 
4th "O73,116 >” 42062;500, 


5th 038,020 ,, °031,250, 
6th OLOCET-L © 53 205,625, 
7th 010,281. , 007,813. 


Multiply out by the coefficients of (r), retaining the products always on the 
arithmometer. We find 
f (52) = + 016,384, 
$ (50) = — 008,990. 
Interpolating y= 52 — 46884 x 2= 5071, 
which is correct to last figure. 


Illustration (11). Fit a cubic parabola to the data below, giving the average 
age of husband to each age of wife in Italy (see Biometrika, Vol. 11. p. 20). We 
will suppose each observation to be of equal weight,—this is of course not the fact, 
but it will illustrate the general method of fitting parabolic curves. In the paper 
just cited illustrations are given up to parabolae of the sixth order. The object 
here is to show the use of Table XX VII. 


Age of | Probable Age Probable Age | Age of | Probable Age 
Bride of Groom of Groom Bride of Groom 
15°5 25°0 27:0 35°5 36:0 
16°5 25°2 27°5 6°5 37°0 
17°5 25°4 28°0 75 38'5 
18°5 25°5 29°0 8°5 39°5 
19°5 25°5 30:0 39°5 41°5 
20°5 25°5 32°0 40°5 415 
21°5 25°75 33°0 41°5 42°5 
22°5 26°0 33°5 42°5 43°5 
23°5 26°0 34°0 43°5 43°5 
24°5 26°8 34°5 44°5 43°5 

= — — 455 43°5 


The ages of groom have been taken as approximate means. Now we can take 
our axis of a, the age of bride through 30°5, and the age of groom to be measured 
from 32:0. « will accordingly range from —15 to +15, and the age 32+y of 
groom will range from y=-—7 to y=11°5. We can now re-arrange the above 
table in a form suitable for working on the following table. Then the squares, 
cubes, and if necessary, higher powers of # are taken from Table XX VII, p. 38, 
and are given as Columns (iii) and (iv) below. , The entries in Column (i) are then 
multiplied by those in (ii), (iii) and (iv) by contenuous process on the machine, and 
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it is not needful to enter separate products, the sums being reached which are 
placed at the foot. Next from Table XXVIII we read off 
S(a)=0, S(a)=2(S8(15)), S(a)=0, S(t) =2(S (15), 
S(#)=0, S(a*)=2 (S (15°)). 
These give us: 
S (a?) = 2480, S (a) = 356,624, S (a*) = 6096,5840, 
We have now all the numerical data for a solution. Let the required cubic be 
Y = Cop GL + CX? + 65.2%, 
Then we must make u=S(y—G— (4% —%—¢,2° a minimum. The resulting 
equations are 
S(y) =o8(1) +¢,8(a2) +¢,8 (@) +68 (2°), 
S (ay) =oS8 (a) + ¢, S (2) + oS (a) + oS (4), 
S (2? y) = oS (a) + oS (a) + oS (a4) + 6S (2), 
S (a8 y) = oS (a?) + oS (a4) + 0.8 (2°) + eS (#). 


(i) (i1) (iil) (iv) (v) (vi) (vii) 


y x xy ay wey 
-— 7:0 -—15 = — iy 
— 6°38 —14 =z ax she 
- 66 —13 a = is 
— 65 —12 = 3 ie on 
— 6°5 -1ll =a or ai 
— 65 z10 = = ae 
— 6:25 =) -- — = 
— 60 ae — — os 
~ 6-0 oF ~ — = 
— 52 — 6 36 — 216 — — — 
— 5:0 i 25 — 125 — = = 
— 4°55 - 4 16 — 64 a _— == 
— 4:0 -— 3 9 — 27 — oaks = 
— 3:0 — 2 4 - 8 — = he 
— 20 - 1 1 _ 1 _ = a 

0 0 0 0 == = wa 
1:0 1 1 1 — = aa 
15 2 4 8 — <= Te 
2°0 3 9 27 2s = ey 
25 4 16 64 = - — 
4:0 5 25 125 == = a 
5:0 6 36 216 — = = 
6°5 7 49 343 _— 7 are 
75 8 64 512 — = = 
9°5 9 81 729 — = se 
9°5 10 100 1000 =e = a 
10°5 li 121 1331 — — — 
11°5 12 144 1728 — — — 
11°5 13 169 2197 — = a 
11°5 14 196 2744 — — = 
11°5 15 225 3375 — —- — 
S (y)=23°65 — — — S (xy) =1833'45 | S (xy) =4560°35 | S (73y) = 248,807°85 
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Write bo=C, b=10¢,, b,=100%, b;=1000¢. 
Then our equations are 
23650 = b, x 381000 +b, x 24800, 
1:83345 = b, x ‘24800 +b, x 35662, 
45603 = b, x *24800 +b, x ‘35662, 
2'48808 = b, x ‘85662 +b; x 60966; 
giving by = — 58626, os Cy = =D 9626, 
b. = 1°686453, C, = '016,8645, 
6, = 9°59618, c/= 959,618, 
bs = — 1°532,144, Cs = — 001,582,144, 


and the required cubic is 


y = — 58626 + 959.6132 + :016,86452? — -001,532,144.2°. 


Probable Age of Groom. 


Age of Bride. 


The graph of the cubic and the observations are given in the accompanying 
diagram. If X and Y be the actual ages of bride and groom, then 


VY =61°30457 — 4°344,941.X + °157,0553.X? — -001,53214X°%. 
For higher parabolic curves fitted to the same data, see Biometrika, Vol. 11. 


pp. 2k 22, 
B. 9 
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TABLE XXIX (pp. 42—51) 
Tables of the Tetrachoric Functions. (P. F. Everitt, Biometrika, Vol. vil. 
pp. 437—451.) 


The purpose of these tables is to expedite the calculation of tetrachoric r;, the 
correlation coefficient from a four-fold table, when we suppose the variates to be 
Gaussian in the law of their frequency. 


Let the table be 


ate | b+d N 


where a is the quadrant in which the mean falls, then 6+d and c+d are clearly 
each less than 4. Let 

m=(b+d)/N=4(1-a), 7 =(c+d)/N=i(1—«,), 
then A/N = ToT. +7171 TH TaTe Po oe Hh Ta Tn 1" A oon cosesenes (xxxvil) 


is the equation to determine r the tetrachoric correlation, and Table XXIX gives 
the values for given 7, 1e. $(1—a) of the following six tetrachoric functions 
7, T.--. Ts, and further of h, the ratio of the abscissa of the dichotomic line to the 
standard deviation of the corresponding variate, 


It is occasionally needful to go beyond the first six tetrachoric functions. In 
this case the following finite difference formula is available: 


TUT — 0a Tice erences eee (xxxvill), 
where e=lING, Gat Qinn Wee (xxxix 
The following table gives the values of p, and gq, from n=7 to 24, 
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Illustration (i). Find the correlation between dullness and developmental 
defects as indicated in the following table for 26,287 children. 


Totals 


Here T = fot = 078,898, 
T) = f888, = 087,800. 
Whence by interpolation from Table, p. 43: 
re 14712, 1 = "15945, 
T%= ‘14694, T= ‘15268, 
T= 05977, Tt = ‘05481, 
™14=— 04262, +r/=— 05187, 
T=— ‘06702, Tt =— ‘06755, 
mTe=— 00752, f= . 00017, 


h= 1:41253, k= 1:35442. 
Proceeding to apply the difference formula (xxxviii) for four further functions 
we have 
v= - ‘04770, t; = 05221, 
T= ‘02985, Tt = ‘02486, 
T, = — 02530, tT, =— ‘03185, 
Ty) = — 03647, Ty = — (03460. 
Hence the equation for r is 
026,854 = 023,458r + 022.4357? + ‘003,246r5 
+ 002,18974 + :004,5277> — 000,0017% 
+ 0024907" + -000,7427% + 000,8067° 
+ 001,2627™. 
Whence we find 7 = ‘652 + ‘009. 
Illustration (ii). Find the tetrachoric correlation for the four-fold table given 
for Houses in course of Erection on p. xxxv. Here 
$(1 —a,) = 7) = 4451 = "260,080; $(1—%)= 70 = 5947 = 009,157, 
By simple linear interpolation, 
T= ‘32442, 7, = 02468, 
T= ‘14753, T, = 04116, 
7, = — ‘07766, T; ='04599, 
r%=—- 11015, 7,’ = 03048. 
g 2 
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Hence the equation for r: 
—‘000,6093 = :008,007r + ‘006,07 2r? — 008,57 2rs 
— 008,357r4, 
Whence r=— ‘081 + :043. 
Or, the association is not definitely significant. 
Illustration (iii). Find the tetrachoric r for the Table of Bradford Parents: 


Mother’s Habits. 


Good | Bad | Totals 


994 Cy ast 
159 476 


1153 543 


Totals 


Father’s Habits. 


Here a brief experience will show the reader that to proceed by tetrachoric 
functions will require a very large amount of labour. 
We have 
4 (1 —a,) = 7% = 5483/1696 = 32017; 4(1—m&)= 7) = 6385/1696 = 37441, 
d/N = 476/1696 = 28066. 
We have accordingly the following series of tetrachoric functions—the first 
6 from the table, the remaining 18 from the difference formula. 


— °09489 05674 
—°07178 08288 


78 712 713 


06913 ¥ : 05294 | —-00401 
05709 ‘| ‘ 04819 02176 


"04103 : : — 03167 | —°01793 
“04245 : ; — 03714 ‘00411 
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Considering only the equation as far as Everitt’s Tables extend, we have 
$ (r) =— 16079 + 13557r + ‘010141? + 015857°+ ‘0068114 + 00470r> + 0050715 = 0. 

This leads to r='9365, but the series indicates that the terms are far from 
converging rapidly. 

The first 12 tetrachoric functions were then used, the last six being found 
by the table of p, and q, above, and the value of r was found to be ‘9152. 


Then 18 functions were used and gave r= ‘9114. 


Lastly 24 tetrachoric functions were used, and the equation below obtained, 
which led to r=‘9105. 


$ (r) = — "16079 + 135577 + 0101497? + 015857* + 0068114 + 0047075 
+ 0050775 + 001677" + :00395r + 00055r9 + -00815r" 
+ 00010r" + -00255r” — :00009r8 + :0021274 — 000157" 
+ 001747 — 000147" + (0014378 — 0001 1r + 001187” 
— 000577 + -00096r — :00008r% + -00079r%, 


It will be seen that even with this very large amount of labour we cannot be 
sure of having reached a final result*. ‘To obviate this the following table was 
constructed by Everitt, and there is no doubt that the extension of this table to 
the whole range of correlation would much simplify the discovery of tetrachoric 7. 
At present the calculation of high values of r;, for negative correlations is in hand. 


TABLE XXX (pp. 52—27) 


Supplementary Tables for determining High Correlations from Tetrachoric 
Groupings. (P. F. Everitt, Biometrika, Vol. vil. pp. 385—395.) 


Using the notation of p. 1, 
1 


d ul PP iE = (x? +y? — rey) 
SE —————————— é Sie d. d Pape ae ci crane ns ] 
N QrvVl—rin Jz oe =) 
in the case of a tetrachoric table, or 
d 1 hy? 
pee Vd 
N 2a Ji J : 
iets Pe ee (xli). 
VQ Jt ~f 


2 WEIS EU Soper working out this example draws my attention to the fact that convergence is closely 
given by a form: 7,=7,, (L+a@.c"), where n is the number of terms used and a and ¢ are constants. 
Hence re Mites)) (n42m — To) = (e-em Lon) 
= Tr? n+2m — een 
atl ntem — 20 ntm 
In our case take n=6, m=6, and we find 
= erg — 1127 —~-9106 
Te+T18 — 2712 
The value 1°94 is 9105. In this case a=°1567 and c=;7574, but we cannot assert that these would 
be constants for all tables. If we use 7y2, 71g and rg,, we find r,, =:9102. 


or Too 


ao 
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Hence 7, h being known, Y is a tabled integral for each value of Y. Accordingly 
by aid of Table II we know piled gett and using a quadrature formula, d/N can 
Tv 


be found for each value of h, k and r. 


Table XXX gives, for 7 =*80, ‘85, 90, ‘95 and 1:00, and values of h and k 
proceeding by ‘1, the values of d/N. For given values of h, # and d/N, we can 
then find r by interpolation from these tables. The process is far shorter than 
that required by Table XXIX when we have to proceed to many terms. Un- 
fortunately opportunity has not yet arisen for fully completing similar tables 
for r negative and over ‘80. 


Illustration. Determine the correlation in habits between Mother and Father 
in Bradford. The data are 


Mother. 
Habits Good | Habits Bad Totals 
Habits Good ... 


159 476 


994 67 
Habits Bad 


Father. 


Totals... 


uss |B 
Here (b + d)/N ='32017, (c+d)/N = 37441, and therefore h = 46722, k ='32020 
from Table II. Also d/N = 476/1696 = ‘28066. 
Inspection of Table XXX shows that r will be likely to lie between ‘90 and °95. 
We extract from the Table for d/N: 


r='90 R=4 h= "5 
k='3 "2943 2728 q +3135 *2898 
k='4 9784 +2602 g 2980 2787 
Hence: | 
r='90 R=4 v=o r='95 h=-4 
k= 32020 ‘2911 ‘2703 k= ‘32020 3104 2876 
Thus: 


== 00) h='46722 r="95 h= 46722 


k= *32020 2771 k = *32020 *2951 
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We have now the desired A and & and have to interpolate d/N =:28066 between 
‘2771 and ‘2951. There results r= ‘9099. 


This is in excellent agreement with the value ‘9105 deduced from 24 terms, or 
from the final value ‘$102, which can be deduced from the 12, 18 and 24 term 
values on the logarithmic rate of decrease hypothesis: see footnote p. liii. 


TABLE XXXI (pp. 58—61) 


The V-Function. (J. H. Duffell: Beometrika, Vol. vit. pp. 43—47.) 


It is well known that ['(@# + 1)=aI' (a), and this property enables us to raise 
or lower the argument of the I-function at will. As a rule in most statistical 
investigations we require I'\(#+1)/a%e-*. The following formula due to Pearson 
will then be found to give ['(#+1)/a*e~* with great exactness: 


25°-623 


ise (Hee) =+399,0899 + 4 log # + 080,929 sin Gin. 


For values of «+1 less than 6 and often for values less than 10, we find 
log («+ 1) or log I'(p) from Table XX XI by reduction to p between 1 and 2. 


The reader’s attention must be especially drawn as to the rules, given on 
the Table itself, as to (i) characteristic, (1) change of third figure of mantissa 
at a bar, and (iil) the sign of the differences on the facing pages of the tables, 
The difference tabled under 1:144, say, is the drop from 1144 to 1145. 


Illustration (i). Find 1 (2346), 
By the reduction formula I (2346) = P (1:2346)/-2346. 


Hence log T’ (2346) = log I’ (1:2346) — 1:370,3280. 
log I’ (1:234) = 1:958,9685 A =— 1069, 
log T'(1:235) =1:958,8616 ‘6A =—[641°4]. 

«*. log T' (12846) = 1:958,9685 — [641] 
=1-958,9044. 
log 1'('2346)= 1:958,9044 
— 1:370,3280 


588,5764 
Or T (-2346) = 387772. 
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Illustration (ii). Find T'(8°7614). 
I (8°7614) = 7°7614 x 6°7614 x 5°7614 x 47614 x 3°7614 x 2°7614 
x 17614 1 (17614). 
log 1 (8'7614) = °889,9401 + log '(1'7614) 
‘830,0366 
760,5280 
°677,7347 
575,3495 
4411293 
2458580 


= 4'420,5762 + log I’ (1°7614). 
log P (1:7614) = 1:964,5473 + 4 [1113] 
= 1:964,5918. 
.. log I'(8°7614) = 4385,1680. 


Hence T (8°7614) = 2427549. 


TABLE XXXII (pp. 62—63) 


TABLE XXXIII, A and B (p. 64). 
Subtense from Arc and Chord in the case of the Common Catenary. (Julia Bell 
and H. E. Soper: see Biometrika, Vol. vill. pp. 316, 338, and Vol. 1x. pp. 401—2.) 
If c be the parameter of the common catenary, then we know that 


4) = 6 COSNU iE tee ee. tee (xliii), 
where u=2/c is its equation. 


If the chord be 2a, then 
subtense/chord = (y — c)/(22) 


a (sinh guy B earnielereteraaveiarerorslersreerane (xliv), 
U 
arc/chord = SOD Ds ee 2 ee (xlv), 


are—chord sinhu—u £8 


aa | = 7 => 100 ele! sieielele/etejlajsfeve te sslels «e's valores (xlvi), 
subtense (sinh4w)? a 2. 
cae: - =ToO ces (xlvii). 


Corresponding values of a and § are given in the Tables XXXII and XXXIII. 
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Illustration (i). A cable of 182°5 is suspended over the gap between two 
towers of the same height, 115 feet apart. What will be the droop of the cable? 
= (1325-115) ,,. 
8B=100 Se T152. 
Table XX XIII A, gives us a= 21°62 = 100 subtense/chord. 
*, subtense = ‘2162 x 115 
= 24°86. 

Thus the droop is 24°86 ft. 

Illustration (11). A catenary arch is to have a rise of 50 ft. centre line 
measurement, and a span of 200. What is the length of the centre line? 

a=100 x 50/200 = 25:0, 
but a = 25 by Table XXXII gives @=15'1. 
100 (are — chord)/chord = 15:1. 
.*. arc = 230°2 ft.* 

Illustration (1). For some races the shape of the nasal bridge is very ap- 
proximately a catenary. Thus if the nasal chord from dacryon to dacryon be 
measured and also the tape measure from dacryon to dacryon, we obtain the 
mesodacryal index 8. The tables enable us to pass to the mesodacryal index a, 
and thus ascertain the nasal subtense, which is slightly harder of direct measure- 
ment than the arcual or tape measure. 


In the skull of a male gorilla the mesodacryal chord was 22°6 mm., and the 
mesodacryal arc 30 mm. Determine the mesodacryal subtense 
30-226 100x 74 

22°6 22°6 

Hence, from Table XX XIT: 

a= 38:84 = 100 subtense/22°6. 
*, subtense = 22°6 x ‘3884 = 8'8 mm. 

The actual value of the mesodacryal subtense measured on the skull was 

87 mm. 


8=100 = 32°74. 


Apac XXXIV (p. 65) 


Diagram to find the Correlation Coefficient r from Mean Contingency on the 
Hypothesis of a Normal Frequency Distribution. (Pearson: Drapers’ Company 
Research Memowrs, No. 1, “On the Theory of Contingency.”) 


If ny be the frequency in the cell of the pth column and qth row of a correlation 
or contingency table, and m, be the total frequency in the pth column, n, the 


* Should there be any use for this table for constructional purposes, which there ought to be when the 
value of the catenary arch is more fully recognised, I will in a later edition of this work give the value 
of wu corresponding to each f, so that the parameter c can be at once read off and the form of the arch 
readily plotted. It might also be desirable to give the values of a and B to two decimal places. We 
have these data in our MS. copies. 


B. h 
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total frequency in the qth row, and N the whole population, then if the two 
variates are independent, the frequency to be expected in the p, gth cell will be 
US ppg ke hiLe 3 


Ng My 
Nx 7x a VY” 


Aor NgMp : : is 
and the observed excess over this, i.e. Mpq— > is termed the ‘contingency’ in 


this cell. The total contingency must be of course zero, i.e. the sum of all the 
cell contingencies. If, however, we take only the positive excess contingencies and 


divide them by J, ie. waa (4a = "57? }, we obtain the so-called ‘mean 


contingency.’ On the assumption of normal frequency distribution it is possible 
to deduce the actual correlation from f, provided that the cells are sufficiently 
small for summation to replace integration. As in practice our cells are hardly 
likely to exceed 8 x 8, and may be smaller and unequal in area, we shall generally 
find a value below that of the true correlation, even if the system be accurately 
normal. A corrective factor corresponding to the class-index correlation has not 
yet been theoretically deduced. But experience seems to show that to add half the 
correction due to class-index correlations gives good results. That is to say, that, 
if ry be the correlation found from the Abac, p. 65, and rzg, and rz¢, be the class- 
index correlations for # and y, we should take for the true correlation: 


ph Us oe 
=4 E ++ | dest vanes stthse cae an Oe (xlviil). 
"a0, "yO, 


It is clear that this is the same thing as taking the mean of the crude mean 
contingency correlation and its value as corrected for the class-index correlations. 
The following illustrations may indicate the method of procedure. 


Illustration (1). Find the correlation from the table on p. lix by mean 
contingency. ‘The first number in each cell is the frequency reduced to 1000, the 


second number is that to be expected on the basis of independent probability, and 
the third is the mean contingency of the cell. 


The sum of the positive contingencies is 94136, hence the mean contingency 
is ‘094. Entering the diagram with ‘094 on the base scale, we pass up the vertical 
to the curve, and then along the horizontal to the left hand scale and find Ty = "285. 


The class-index correlation for the vertical marginal frequency is Tyo, = 9645, 
and that for the horizontal marginal frequency is ‘9624*. Hence ’ 


rx C,7y G,) = 307, 
and r=4 (307 + :285) = ‘296, 


The table is actually a true Gaussian distribution with correlation equal 
to 300. 


* Biometrika, Vol. rx, p. 218. 
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First Variate A. 


il 2 8 4 5+6 7 8 Totals 


4:04 17:16 7:55 3°30 0-91 0:92 0:12 
1 (1:224) | (10-948) | (8-976) | (6:120) | (2346) | (3-434) | (0-952) 34 
2816 | 6-212 | —1-426 | —2-820| —1:436| —2-514| —0°832 


17-41 | 123-59 | 79°76 | 44:64 | 14-61 | 17°67 | 3-32 
2 | (10-836) | (96-922) | (79-464) | (54-180) | (20-769) | (30-401) | (8°428) | 301 
6-574 | 26-668 | 0°296 | —9:540 | —6°159 | — 12°731| — 5-108 


8-86 | 93:00 | 78:31 | 52:04 | 19-20 | 26-40 | 6-19 
3 | (10-224) | (91-448) | (74-976) | (51-120) | (19-596) | (28-684) | (7°952) | 284 
—1:364| 1:652 | 3-334 °| 0-920 | —0-396| —2-284| —1°762 


283 | 37:73 | 37-24 | 27:51 | 10°95 | 16:31 | 4:43 
(44*114) | (36-168) | (24-660) | (9°453) | (18-837) | (3-836) | 187 
—2:102| —6°384| 1-072 | 2:850 | 1-497 | 2473 | 0-594 


Second Variate B. 
tb 
. 
ide} 
(oe) 
eS) 


1-62 | 25-21 | 27:75 | 22:09 | 9:26 | 14:64 | 4-43 
546 | (8°780) | (33-810) | (27-720) | (18-900) | (7:245) | (10-605) | (2-940) | 105 
—2:160 | —8°600| 0-030 | $:190 | 2:015 | 4:085°| 1-490 


1:02 | 19:50 | 24-47 | 21:39 | 958 | 16:36 | 5:68 
7 (3-528) | (31-556) | (25-872) | (17-640) | (6°762) | (9-898) | (2-744) 98 
— 2-508 |—12:056| —1°402| 8°760 | 2-818 | 6-462 | 2-936 


0-22 | 581 | 892 | 9:03 | 449 | 870 | 3-83 
8 | (1°476) | (13-202) | (10°824)| (7°380) | (2°829) | (4°141) | (1°148) 41 
~1°256 | —7-892| —1:904| 1°650 | 1-661 | 4-559 | 2-682 


Totals 36 322 264 180 69 101 28 1000 


Illustration (ii). Find r,, by mean contingency for the table on p. Ix: 

The sum of the positive contingencies is 169'846, or we have mean contingency 
av ='170, whence the diagram leads us to r,='480, The marginal frequencies are 
the same as in Illustration (i), Thus we have 

ry Cx C,7y C,) = ‘517, 
r=4$(517 + 480) = 499, 

The table gives actually a true Gaussian distribution with correlation *500. 
It will be seen from Jllustrations (1) and (ii), that if the distribution be Gaussian, 
even if the marginal frequencies are in fairly irregular groupings, 7, will be 
reasonably close to the true contingency, and corrected as suggested above will 


give excellent results. 
h2 
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First Variate A. 


[XXXV—XLVI 


| 1 2 3 4 5+6 Uf Totals 
7:38 19°85 4:94 1:38 0:26 0-18 
1 (1:224) | (10-948) | (8-976) | (67120) | (2°346) | (3-434) 
6:156 | 8:902 | —4:086|! —4°740 | —2:086 | —3°254 
20°58 | 145-47 78:94 35°98 9°72 9:27 
2 (10°836) | (96-922) | (79°464) | (54180) | (20°769) | (30-401) 
974 | 48548 | —0°524 |—18'200 |—11°049 | -—21':131 
6:01 93°63 85°41 54°34 18:59 2.2.33 
B 8 (10-224) | (91-182) | (74-976) | (517120) | (19°596) | (28-684) 
ina) —4°214| 2182 | 10-434 | 8220 | —1:006| —6°854 
2 =r S| per eee ee eee 
5 1:26 31°81 39°49 31:03 12:29 17°36 
> 4 (4°932) | (44°114) | (36°168) | (24°660) | (9°453) | (13°837) 
= —38°672 |\—12:804| 3:322 6°370 2837 OMIA 
D 0°53 18°11 27°79 25°14 11:09 17°62 
5+6 | (3°780) | (33°810) | (27°720) | (18°90) | (7:245) | (10°605) 
—3:250|—15-700| 0-070 | 6240 | 3:845 | 7015 
0:22 11:02 21°59 23°66 11°86 21:89 
if (3°528) | (31°556) | (25°872) | (17°640) | (6°762) | (9°898) 
—8°308 |— 20586 | —4:282| 6°020 | 5:098 | 11:992 
0:02 PAT 5:84 8:47 5:19 12°35 
8 (1°476) | (13-202) | (10-824) | (7°380) | (2°829) | (4°141) 
—1:456 |—11:092| —4:984| 1:090 | 2:361 8°209 
Totals 36 O22 264 180 69 101 


TABLES XXXV—XLVI (pp. 66—87) 


Criteria for Frequency Types and Probable Errors of Frequency Constants. | 
(A. J. Rhind: Biometrika, Vol. vit. pp. 127—147 and pp. 886—397.) 


It is desirable to consider all these tables under one heading, namely the 
general investigation of frequency type and of the probable errors of frequency 


constants. 


The main lines of Pearson’s theory of frequency are involved in the following 


statements: 
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_If the differential equation to the uni-modal frequency distribution be 


ldy «-a 
sa Cla ne (xlix), 
we may suppose f(«) expanded in a series of powers of #, and so 
1 dy L—-a 
Ye ++ Oa +... + Cpl” +... Se (1), 


then a, Cy, Cj, C, -.+ Cn... can be uniquely determined from the ‘moment co- 
efficients’ of the frequency distribution. These constants are functions of certain 
other constants 8,, B,—8, Bs, 8s—15,... which vanish for the Gaussian curve, and 
are small for any distribution not widely divergent from the Gaussian. Further 
Co, Ci, Cy++.Cn-.. Converge, if, as usual, these constants are less than unity, the 
factors of convergence being of the order V@-constant. As a matter of fact c, 
involves the (n+2)th moment coefficient, and thus we obtain values of the 
c-constants subject to very large errors, if we retain terms beyond c,. If we stop 
at c, then our differential equation is of the form 

1 dy _ L—a 

yda +O, + Ca 


and we need only 8, =4y;°/u. and B,= 4/2, where ple, Ms, 4 are the second, third 
and fourth moment coefficients about the mean. 
If we take the form sed 0 & 
ydz = 
tributory cause-group is independent, and if the number of groups be not very 
large, each cause-group is of equal valency and contributes with equal frequency 
L—a 


, we reach the Gaussian, in which each con- 


: : BA Lae 1 
results in excess and defect of its mean contribution. If we take — a = : 
yde Gq+t+ca 


then each contributory cause-group is still of equal valency and independent, but 
does not give contributions in excess and defect of equal frequency. 


Finally if we take ee Bess ey 
YAR Cyt gat Ox 


not of equal valency, they are not independent, but their results correlated, and 
further contributions in excess and defect are not equally probable. The use of this 
1ldy _ L—-a 
yd Cote, e+ Cx 
Gaussian hypothesis. 


then contributory cause-groups are 


form ; was adopted to allow of this wide generalisation of the 


If we adopt it, every @-constant is expressible by means of the formulae: 


Bn (even) =(n +1) {4 Bn + (1 + $4) Bn} /(l — 4 (m—1) a)... (lii), 
Bn(odd) =(n+1) {4B Rnat(1+4$4) Bno}/1—$(n—1)a) ...... (lii1), 
where BAZ, G61 —O)) (Saf OG). casomerrscoseee es eranet s: (liv), 


in terms of lower @-constants, 
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Table XLII, (2)—(d) gives the values of @;, 8s, 8; and A, in terms of 6, and 
B;. Hence as soon as f, and , are calculated we can find the numerical values of 


B= bss] bot, By= Po] f°, Bs= Pr bes bas Bo= P| pe! BECSOUGOC (lv), 


theoretically. Although these values will not be those which would be absolutely 
deduced from the data themselves, they will, considering the large probable errors 
of js, Ms, #7 and ps be reasonable approximations to them. The values of the 
probable errors of 6, and 8, are determinable by formulae involving Aj, By... Bs. 


From these formulae, Tables XXXVII and XXXVIII, giving the values of 
VN, and VN X,, have been constructed. Hence multiplying by x; from Table V, 
we obtain 


674492, and 6744932, 


the probable errors of 8, and . 


If we add to the standard deviations of 8, and £,, the correlation between 
deviations in £, and £,, namely Re ¢,, which correlation is given in Table XXXIX, 
we can find the probable errors of any functions of 8, and 8,. Two such important 
functions are the distance d from mean to mode and the skewness sk of the 
distribution. The probable errors of d and sk can be found from Tables XL and 
XLI respectively, the former by multiplying the tabulated value VN 4/o by oxy 
(from Table V), and the latter by multiplying the tabulated value VV 2 by 
(from Table V). 


Thus far we have only been concerned with the constants which describe 
certain physical characters of the frequency distribution without regard to the 
type of curve suited to the distribution. We now turn to the latter subject. 


It is known that the type of frequency depends upon a certain criterion x. 
Hence near the critical values of «, more than one type of curve may describe the 
frequency within the limit of the probable error of «, Table XLIII gives the 
probable error of «,, if the entries in that table be multiplied by the x, of 
Table V. 


The following are the series of Type curves which arise according to the value 
of the criteria 


Ky = 28, — 38, — Gs casgsns cassette Bee (lvi), 
as 8, (8, +3) : 
“=F (ip, — 38,) (28, —38,— 6) Joiefia sHaGah esc eopIe (1vii). 


8,18 by necessity >#8,. Hence for our curves all possible values of (,, 8, lie in 
the positive quadrant between the lines 8, = #8, and 6, =156,+ 2, the latter being 
if we go to , the limit of failure of Type IV, for its 4, becomes infinite. Beyond 
the latter line distributions are heterotypic. 
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Criterion Type Equation to Curve 
Pi) 8, = 0, foe: VII pone ee 
a me 

(1 +5) hes Seah ee (viii). 

BT Sok 
g£=0 8.20; Bies Wormel 0000 2. sys core ce oe (1ix). 
Rae peor aes ii toy (1 = =) sioner alt ea 
Peat GeO B18 Tie 8g Sypee nk eet eer a (Ixi), 

a 

a 
—vtan-1 = 

Ke>O0<1 LV We, GANT etree te eeeeeees (1xii). 

(1+) 

a 
k,=1* Vier Deen ge Ute ie ot, in. aati (Ixiii) 
peo ee) Vi = gh Ga ONY Os cans cea (xiv). 
av \ 
pe 268 2638 2650 Ill yeye 2a (1 + =) eceter ys (Izv). 
k,<0,1e. negative. Below f=0 I, Y = Yo (1 + =). (a _ =)" Spe xe (Ixvi). 
1 Cg 
a Taiseee0 Pie pga ees 

Ka nside f Jy y=Y (1+ A 1 >) sing LX WIR). 
k,<0. Above f=0 Ur y=% : => (evil) 


tree) 
For «,< 0, f=0 represents the biquadratic 
By (882 — 98: — 12)/ (48. — 88,) = (108, — 128, — 18)"/(8, + 8)°...(xix). 


Type I is thus divided into three subclasses, limited range curves, J-shaped 
curves and U-shaped curves. 


Diagram XX XV enables the reader at once to find the type appropriate to his 
distribution, and Diagram XXXVI gives the same figure on a much larger scale to 
indicate the changes that occur with large values of @, and ,. 


Knowing the values of 8, and @, the computer can fix his point on the 
Diagram XXXV, but he may come so near a critical point or line, that one curve 
may appear as reasonable as another. It is clear, for example, that in the 
neighbourhood of the Gaussian point G, he might possibly use Diet, THEVA, 


* The branch of the cubic k.=1 with which we are copcerned passes through the Gaussian point, 
at which p=, and along this branch p is always >5. 
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IV or VIII, and as all these types at that point transform into each other, the 
forms actually deduced will be almost identical, however different their equations. 
But there will be other occasions when doubt as to the use of the simpler of two 
curves may arise; for example if 8,='8, 8,=415, are we justified in using 
Type III as simpler than Type I? 


Now we have to remember that the variates 8,, 8, form a frequency surface, of 


which the equation is ' 
M 1 1 (£4 Ef B22 % 2Rp, B EPs) 


z= _____g 2(1-R%,p,)\ Ze?" 22 Ze, Dee 
2a Zp, Zp, V1 — Rae, 


and that the contours of this surface projected onto the §,, 8, plane of 
Diagram XXXV form a series of similar and similarly placed ellipses. Within 
any one of these ellipses a certain amount of the volume of the (,, @.-frequency 
lies, and therefore if this system of contours were properly placed round the f,, B2 
point on Diagram XX XV we could tell at once the probability that the given point, 
owing to random sampling, should fall outside a given elliptic contour. 


The ellipse which has for principal semi-axes 111772, and 1:177>,, where >, and 
>, are the principal axes of the ellipse: 


1 Be , BP 2Rep Pes) 
DL em] cee ccecc ee eenes 
1— R’s,p, (5 he CE 
covers an area on which stands just one half the frequency, ie. it is the ellipse 
determined by the generalised probable error of two variates (see Table X, p. 24). 


The semi-minor axis 1:177, and the semi-major axis 1°177 , of this “Probability 
Ellipse” multiplied by WV are given in Tables XLIV and XLV respectively, and 
Table XLVI gives the angle in degrees between the major axis of this ellipse and 
the axis of 8,. It is thus possible to construct from Tables XLIV—XLVI the 
“probability ellipse” round a given point §,, 8, and to test the area within which 
half the frequency lies. If the probability required be not 4, but much less, then 
we note that the probability, that a point will lie outside the ellipse with semi- 


axes A>, and AS, is P=e~*™, 


eT 67449 
Let NZe HL 177 VN Sy X ase eeeeeeestttreeeeees Ixxii 
; 2 UN /q (1xxii), 
or = g Xx 680,672, 
and P = e-1* 315,336. 
Hence log P=—q x ‘186,949. 
Accordingly qg=10: P ='0427, 


q=12: P=-0227, 
g=15: P= "0088, 
g=20: P =°0018, 
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Hence we select the grade of working probability we require, roughly 1 in 23, 
1 in 44, 1 in 114 or 1 in 555, and this determines g. Divide W the total frequency 
by q and look up in Table V, y, for V/g, multiply this by the 1177V NS, of 
Table XLV, p. 84, and we obtain the semi-major axis of the required ellipse- 
Multiply the same y, by 1177 VN 5, of Table XLIV and we have the semi-minor 
axis. We can then construct round the point #,, , this ellipse and ascertain if 
it cuts critical boundaries on Diagram XXXV, p. 66, the orientation being given by 
Table XLVI, p. 86. Less accurately, but for practical purposes effectively, we may 
work on Diagram XLVII, p.88. We proceed just as before, to select our g and so 
determine our AZ, and AZ;. Then we take the ratio of ,/S,. We now pick out 
of the ellipses on p. 88 the set having the nearest >,/>, value and out of this set 
the ellipse with the nearest AZ, value of its semi-major axis. This ellipse or if 
necessary an interpolated one 1s transferred to tracing paper and placed with its 
centre at the given point (@,, 8), and its major axis touching the dotted curve. If 
this ellipse does not cut a critical line, we can be certain that to the given degree of 
probability the curve is of the type into the area of which its 8,, ®, point falls. 

It would be impossible in an Introduction to these tables to give the whole 
theory of frequency curves*. But one or two formulae may be usefully placed 
here for reference. 


Distance d from mode to mean = 5 ae ee =k Ie ee Rr (xxiii), 
___VB:(8.+8) 

Skewness sk = 2 (6B, — 62, —9) aralctetoiistetstsYeisiefovriarerelelers (Ixxiv), 

NX p,? = Bi (484 — 2482 + 36 + 981 B,— 1283+ 3581)... seerersenees (Ixxv), 

N%Xp,? = Be — 482s + 48.2 — 8.2 + 168.8; — 883+ 168, ........005. (Ixxv bis), 


Ns, Xe,le, 8, = 28,— 38.Ri— 483 Ba+ 6828, + 388; R,— 68; + 1287 + 24,8, (Ixxvi). 
It is from the above formulae that the Tables now under discussion have been 
calculated. 


Tilustration. The following percentages of black measured with a colour top 
are stated to occur with the recorded frequencies in the skin colour of white 
and negro crosses f. 


Discuss the type of frequency curve suited to the data and determine the chief 
physical constants of the distribution and their probable errors. 


* The general theory is given in “Skew Variation in Homogeneous Material,” Phil. Trans. Vol. 186 
(1895), A, pp. 343—414: Supplement, Vol. 197 (1901), A, pp. 443—459; ‘‘On the Mathematical Theory 
of Errors of Judgment,” Phil. Trans. Vol. 198 (1902), pp. 274—279 ; “‘Das Fehlergesetz und seine 
Verallgemeinerungen durch Fechner und Pearson,” A Rejoinder, Biometrika, Vol. 1v. pp. 169—212. 
“Skew Frequency Curves,” A Rejoinder to Professor Kapteyn, Ibid. Vol. v. pp. 168—171, and “ On the 
curves which are most suitable for describing the frequency of Random Samples of a Population,” 
Ibid. Vol. v. pp. 172—175. - 

+ Extracted from C. B. Davenport, Heredity of Skin Color im Negro-White Crosses, Carnegie 
Institution of Washington, 1913. J 
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The working origin was taken at 20, the centre of the group 18—2z2. The 
centre of the first group at 1:47 Y is 1(20 — 147) = 3'706 on the negative side of 
the working origin and may be taken to contribute — 56, + 206, — 763, +2830 


' Percentage | Frequency }| Percentage Frequency 


o— 2 
gay 
s=12 
T3277 
18—22 
23—27 
28—82 
pe, 
88—42 


to the first, second, third and fourth moments respectively. The working unit 
being 5%, the raw moment coefficients are: 
P, = 5612191, ve= 17°708,4990, 
vs = 28'982,5042, v4 = 253'268,8730. 
Whence transferring to mean and correcting, we have 
Mean = 22°8361, o = 270156, 
fa = 7'298,4.28, fs = 16°238,780, f= 198'909,921. 
These lead to 
B, = 678,295, B, = 3'734,202, 
K, = 28, — 38, —6 = — °566,483, K,= — 1:052,180, 
sk = ‘495,087, Distance from Mean to Mode = d = 1'387,508. 


These values, except the mean, are all in working units. Therefore in per- 
centages of black: 
o =13:5078 and d= 6'6875. 


We can now find the probable errors of these constants. We first want y, 
from Table V, but 1086 is outside the limit of n. We therefore take x, for 543 


and have x, = (02047, and we find y,= ‘014,47, We can repeat our constants with 
their probable errors 


Mean = 22°8361 + ‘2765, o=13:5078 +°1955. 
Then from Table XX XVII, 
Br=3°7: VN3Zp, = 470 + 283[2] = 471, 
B,=38: VNXp, = 5:05 + 283 [2] = 5:06. 


Hence for B,=3°7342: VN3Xp = 471 + 242, [35], 
VN Xp, = 4°83. 


* 4 at 0 and 11 at 2, giving a mean at 1:47°/,. 
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Similarly from Table XXXVIII: 
B.=37: VN%Xp_, = 12-02 — 283[66] = 11°65. 
B,=38: VNXp, = 13°60 — 283 [72] = 13:19, 
Hence for B.=3°73842: VNXp, = 11-65 + 242, [1°54], 
VN Xp, = 12/18. 
Thus we find, multiplying by y,: 
Bi= 6783 + 0989, 
8. =3°7342 + '2498. 
It is clear that the @, and 8, are significantly different from the Gaussian 
f.=0 and 6, =38. 
We next turn to the skewness, using Table XLI: 
B,=3'7: VNXy=1:98 + 283 [21] = 2°10, 
B.=3'8: VNXu~=1°88 + 288 [16] = 1-97, 
Hence for B.=8'7342: VNSy = 2:10 — 342 [18] 
= 2:06. 
Thus the skewness = 4951 + ‘0422, or the distribution is significantly skew. 
Passing to Table XL for the probable error of d, we have 
B,=38'7* SN Zqlo = 2:14 + 283 [20] = 2°25, 
B2=38 NVNSq/o=2:03 + 283 [17] =2:18. 


Hence for By=3°7342; VN Sg/o = 2:25 — 842, [12] 
=2:21, 
Thus Probable Error of d=, x o x 2°21 ='6111, 
and d = 66875 + ‘6111. 


The probable error of «, is to be found from the relation : 
(VN) =4(VN Sp, + 9 (VW Sp)? — 12 (VN Sp,) (WN Sp,) x Re,p,. (xxvii) 
Thus we require gg Table XXXIX, p. 72, will provide this: 
B.=3'7: Rae, = 892 + 283 [5] = 895, 
B.=3'8: Reig, = 893 + 233 [5] = 896. 
Hence for B,=3°7342 we may take Rg,g,='895. Accordingly 
(VN S,,)? = 593'4096 + 209:9601 — 631:8278 


= 1715419. 
Or, VN S,, = 180974. 
Hence pe. of m=, xVN%,, = ‘2681, 
or, Kk, = — ‘566,483 + °2681. 
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It would look therefore as if «, were significantly negative, but it is just possible 
that x, might be zero. Such a big probable error for x, suggests our being 
in the neighbourhood of a critical limit. This is verified on examining Table 
XLIII to find the value of VV Se We see that it is over 80, and we thus 
conclude that the probable error of x, may lie between 1 and 2. Thus we cannot 
be definitely certain of the sign or magnitude of x, when we are even relatively in 
the neighbourhood of «, = 0. 


If we turn to Diagram XXXV (p. 66) we see that the point 6, =°678 and 
B.= 3°734 is not very close but is approaching the line along which Type III is 
applicable, and this is the source of the disturbance noted. 


We accordingly try to measure the probability that Type III would be as 
satisfactory as Type I within the area of which our 8,, , values actually lie. 
We must take 1:177/ VS, from Table XLIV and 1177/5, from Table XLV. 
We have 

(,='6789, P2=8'7 then 1177V NS, = 2:3 


” ” Be =3'8 ” ” = 2'5. 
Hence for = 8°7342, LIT7VNS, = 23 + 842, [2] = 2°37. 
Again : Bo=37 LATIVNS,=16 — 283 [1]=15-48, 


0 
bo=38 L1T77VNS,=18 — 283 [1] = 17-43, 
Bo = 3'°7342 1177V NS, = 15°43 + 842, [2] =1611. 


1000 
Thus: },/2_= 27/1611 ='147 ="15, say. Or, if we turn to Diagram XLVII 
(p. 88), our system of ellipses is half-way between the 3rd (3,/2,='14) and the 
4th (2,/2.='16). Now if such a system of ellipses be traced off and centred at 
the point 6,=°678, B,=3°'734 on Diagram XLVII to the right and then the 
major-axis be brought into parallelism with the dotted lines, we find that the 
biggest of these ellipses AZ,=°5 fails to reach the critical line III. But the 
semi-major axis of the probability-ellipse is 11772,=1611/VN = ‘493. Hence 
we must conclude that it is more probable that the curve is of Type I than of 
Type II. This is readily determined and is usually sufficient guide. Actually 
the value of XS, must be about °6 before we get an ellipse to approximately touch 
the Type III line. But >, = -493/1:177 = 419, and accordingly A = °6/'419 = 1:482, 
which gives P =e~ 3” =:36 nearly, or the odds are 16 to 9 that the point would 
not le outside this contour. But if it did lie outside this contour, the chance 
of its being on or over the Type III line corresponds to only a very small section 
of the total frequency outside this contour. If we invert the problem and put the 
system of ellipses on the nearest point of the Type III line we find that the odds 
are very much in favour of the point 8,=°678, @,=3'734 lying outside such a 
system. On the whole it is reasonable to conclude that Type I is properly used 
although we should probably not get bad results from a Type III curve. In 
some respects a suitable fit would be obtained by using Type I, and fixing its 
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start at zero*, but the vagueness of what is meant by ‘percentage of black’ as a 
factor, when the entire pigmentation of the skin probably arises from a single 
melanin pigment, only varying in concentration in the pigment granules and in 
the density of granules themselves. We have therefore contented ourselves by 
fitting a Type I curve, as further illustration of the use of the tables in the 
present work. The theory of fitting is given in the paper cited below}. Following 
the usual notation we find: 

r =6(8,— 8, —1)/(88, — 28, + 6) = 21°7755, 

e =77/{4+ 4B, (r+ 2)/(r + 1)} = 57°764,468, 

b? = pr? (r + 1)/e = (86:9391)", 
Hence: m,=2:0917, m,=17°6888, 

a, =3'9071, a, = 330320, 


a (1 2 le (1 gy 7A pre 
Y= \' + 30071 33-0320) ° 


To find y, since m, is large, we use the approximation to the formula: 


vty N (m, + My + 1) e7~(m+me) (m + Mz) Ma 


and: 


Y= 7 Cie A) x Seen 1. eee (Ixxviii), 
\ Cin { em" 
——— oF; per 
N (m, +m, + 1) M, +My, 12\my+me =) : 
namely, WTP Gin, + 1)/(e=™ ma) e ee MixXEX ) 


Me 


the evaluation of the two [-functions for m,+m,+1 and m,+1 following easily 
by Stirling’s Theorem. If we write Z = I'(3:0917)/{e*™ (2:0917)?"} we have 


log Z= log 20917 —2:0917 log 20917, 
+ log 1:0917, 
+ log [' (10917), 
+ 2:0917 log e. 

From Table XXXI (p. 58) we find log [' (10917) =1:979,8897 and loge is 
given by Table LV (p. 143). Hence we determine, log 4=‘576,5176. Evaluating 
the rest of the expression for log y) we have: 

log yy = 2'233,3936, 


yy = 171-157. 
Thus our curve is 


- 2.0917 1 x 17-6838 
y= 111157 (1+ sao77) (1 ~ s50320) 


* For method, see Phil. Trans, Vol. 186, A, pp. 370, 371. 
+ Phil. Trans, Vol. 186, A, pp. 367—370, See also Palin Elderton: Frequency Curves and Corre- 
lation, Layton Brothers. 
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We must interpolate between these two series for n =79, that is we must take 
0:42 times the first series and 0°58 times the second series. The results are 
given below, and set against the direct calculation from formula (1xxx), using 
Table XLIX. 


By Interpolation. Direct Calculation. 


n=79, p=4, m=40 | n=79, p=4, m=40 


0 14°9130 12°6143 
1 21°1943 21°9379 
iz 19°3642 225152 
3 14°7828 17°6667 
y 10°3562 11-6727 
6 6°9472 6'8143 
6 4'5578 3°6137 
7 2°9529 1:7713 
8 1°8940 “8118 
9 1°2004 *3507 
10 “7489 "1486 
il "4582 ‘0560 
12 2740 0208 
13 *1598 "0074 
1h ‘0908 ‘0025 
15 *0503 ‘0008 
16 0271 
17, 0142 ‘0003 
18 and over ‘0140 


The interpolation does not give a result very close to the actual series. For 
example, not more than three syphilitics might be anticipated in 70 °/, of samples 
of 40 by the interpolated series; actually not more than 3 are to be expected 
in 75°/, of samples, At the same time the result is much better than the 
normal curve theory provides. In the latter case we have 


Mean = 40 x A, = 2'025, 
Standard-Deviation = 740 x A; x $8 = 1387. 
Hence (3'°5 — 2:025)/1:387 =1:064 


and by Table IT this value of # corresponds to $(1 + @) = ‘86,i.e. in 86°/, per cent. 
of samples of 40, we should have not more than 3 cases. It will be seen therefore 
that (1) the values at the latter end of the Table are not close enough to obtain 
very accurate results by interpolation, but (ii) that the Gaussian gives a still 
poorer approximation. 


Illustration (i). Of 10 patients subjected by a first surgeon to a given 
operation only one dies. A second surgeon in performing the same operation 
on 7 patients, presumably equally affected, loses 4 cases. Would it be reason- 
able to assume the second surgeon had inferior operative skill ? 
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On p. 91, we have the series for p= 2 when n=10 for the values m=5 and 


m=10,. Taking ‘6 of the first series and ‘4 of the second we have: 


Interpolation from 
Table. 


n2=10,m=7, p=1 


Actual Value from 
formula. 


D=NO i= np | 


0 379762 35°9477 
1 30°6704 31°4542 
2 17°3366 18°8725 
8 8°2114 8°9869 
4 3°5248 3°4565 
5 1°4446 1:0370 
6 5676 2200 
7 “1996 0251 
8 0561 _ 
9 0114 _ 
10 0012 — 


The chance that if the two surgeons are of equal skill 4 or more patients will 
die out of the second surgeon’s 7 operations is ‘058 by interpolation and ‘047 
actually. Hence the odds against the occurrence are 16 to 1 by the table and 
20 to 1 actually. It will be observed that interpolation gives small values at 
impossible numbers of deaths, but these have to be reckoned in to obtain the 
total number 100. That all seven patients should die under the second surgeon, 
if of equal skill, involves odds of 500 to 1 about in the interpolation result, but 
4000 to 1 about actually. On the Gaussian hypothesis in the original problem the 
mean =7 x j,='7 and the S. D. = VT x gs X = ‘7937, and (8°5 —°7)/‘7987 = 3°52 
roughly, or this corresponds to odds of about 4545 to 1—which are wholly un- 
reasonable. Thus the Table gives by interpolation odds of approximately the 
right value, which may serve many useful purposes, for those who are unable to 
work out the values required from formula (Ixxx). At the same time it is clear 
that a much larger Table with closer values of the quantities involved is desirable. 


TaBLE XLIX (pp. 98—101) 


The Logarithms of Factorials. (Calculated by Julia Bell, published here for 
the first time.) 


This table was obtained by adding up in succession consecutive logarithms in 
a table of logarithms to 12 figures. Not until the work was completed did we 
realise the existence of the splendid table of C. F. Degen*, which was then used 
to confirm our own results. De Morgan in his Treatise on the Theory of Probabilitres 
of 1837 published an abridgement to six decimals of Degen’s Table of Factorials. 
His values cannot, however, be trusted to the sixth figure of the mantissa. The 


* Tabularum ad faciliorem et breviorem probabilitati8 computationem utilium Enneas. Havniae, 
wpecoxxiv. This gives the logarithms of the factorials up to 1200 with 18 figures in the mantissa. 


B. i 
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use of a factorial table is extremely varied, especially in problems in probability 
involving high numbers. 


Illustration. In a certain district the number of children born per month 
is 662 and the chance of a birth being male is ‘51 and of its being female ‘49. 
Evaluate the chance that in a given month there should be an equal number of 
boys and girls born, and compare it with the chance of the most probable numbers 
(338 boys and 324 girls) being born. 
The chance of equal numbers of boys and girls being born is: 
662 
= (-5] )331 (-4,9))331 _ (662 
CO, = (51)! (-49) [B31 B3t" 
Therefore 3 y 
es 1°707,5702) + 1581°714,6156 
ou ae Le aaa — 1383-941,4114 
where the logs of the factorials are found from Table XLIX. Hence 
log C,= 200°660,6453 
+ 197°773,2042 
or 0, = ‘027155, or once in about 36°8 months, say once in three years the records 
may be expected to show equal numbers of boys and girls born in the month*. 


} = 9-433,8495 


The chance of the most probable number of boys and girls is given by 
0. +5 1 )238 (4,9 324 ae 
m = (51) (49) 338 [324 
log Cn = 338 x 1°707,5702 + 1581°714,6156 
+824 x 1:690,1961 — 709°645,9652 
— 674359,6453 
= 200°782,2640) —- 
+ ser abontt  Amadece 
Or C,='030993, or the most probable numbers will only be born once in 
32°3 months, or say once in two years and eight months. 


We have C,/C,,='876, or the chance of equal boys and girls is 88 ¥ of the 
chance of the most probable numbers of boys and girls, 


Taste L (pp. 102—112) 


Tables of Fourth-Moments of Subgroup Frequencies. (Calculated by Alice Lee 
and P. F. Everitt; published here for the first time.) 


In the usual method of determining the raw moments of a frequency, we take 
moments about an arbitrary origin, which is towards the apparent mode and 


* Actually of course the problem is more complex, because the number of children born per month 
is not constant. 
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multiply by plus and minus abscissae increasing by units—the ‘working unit,’ 
Thus an error made in an early moment may be carried on to the later moments. 
To control the results Table L was calculated a number of years ago, and from it 
the fourth moments for such frequencies as most usually occur can be read off at 
sight, and the raw fourth moment column thus tested before proceeding further. 


(i) (ii) (iii) (iv) (v) (vi) (vii) 


ae a Frequency | Abscissa Nyy’ Nv Nv3! Nv! Table L 
171 L — 20 — 20 + 400 — 8,000 +160,000 160,000 
2 1 19 19 361 6,859 130,321 130,321 
8 2 18 36 648 11,664 209,952 209,952 
4 0 17 — — — == — 
5 3 16 48 768 12,288 196,608 196,608 
6 3 15 45 675 10,125 151,875 151,875 
7 5 14 70 980 13,720 192,080 192,080 
8 7 13 91 1,183 15,379 199,927 199,927 
9 12 12 144 1,728 20,736 248,832 248,832 
180 13 11 143 1,573 17,303 190,333 190,333 
1 17 10 170 1,700 17,000 170,000 170,000 
2 28 9 252 2,268 20,412 183,708 183,708 
8 24 8 192 1,536 12,288 98,304 98,304 
4 43 7 301 2,107 14,749 103,243 103,243 
5 53 6 318 1,908 11,448 68,688 68,688 
6 57 5 285 1,425 7,125 35,625 35,625 
7 55 4 220 880 3,520 14,080 14,080 
8 68 3 204 612 1,836 5,508 5,508 
9g 83 2 166 332 664 1,328 1,328 
190 85 - 1 — 85 + 85 - 85 + 85 85 
L 96 0 = —: = — 
2 102 +1 +102 + 102 + 102 + 102 102 
3 79 2 158 316 632 1,264 1,264 
4 83 3 249 747 2,241 6,723 6,723 
5 66 4 264 1,056 4,224 16,896 16,896 
6 66 5 330 1,650 8,250 | 42,250 | 41,250 
7 56 6 336 2,016 12,096 72,576 72,576 
8 43 Ul 301 2,107 14,749 103,243 103,243 
9 35 8 280 2,240 17,920 143,360 143,360 
200 30 9 270 2,430 21,870 196,830 196,830 
1 20 10 200 2,000 20,000 200,000 200,000 
2 24 il 264 2,904 31,944 351,384 351,384 
8 14 1 168 2,016 24,192 290,304 290,304 
a) 13 13 169 2,197 28,561 371,293 371,293 
5 8 14 112 1,568 21,952 307,328 307,328 
6 3 15 45 675 10,125 151,875 151,875 
7 6 16 96 1,536 24,576 393,216 393,216 
& 0 17 -— — = = — 
9 1 18 18 324 5,832 104,976 104,976 
210 1 +19 + 19 + 361 + 6,859 +130,321 130,321 
Totals 1306 — ae ae || os 3 = 


k2 
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The mean will be mn,/N and the standard deviation fm * ( — i) . If we 


only have a single sample of m and do not know the distribution in the actual 
population we are compelled to give n,/N the value m,/m, where m, is the number 
found in the sth cell of the sample. If ,/N or m,/m be very small and m large, 
the binomial will approach Poisson’s Exponential Limit, and in such cases the 
deviations in the samples for the sth cell will be distributed very differently from 
those following a Gaussian law, and the usual rule for deducing the probability of 
deviations of a given size by means of the probability integral fails markedly. 
It is not till we get something like 30 out of 1000 in a cell that we can trust the 
Gaussian to give us at all a reasonable approach. The present table endeavours 
to provide material in the case of cell frequencies 1 to 80, which will supply the 
place of the probability integral. 


Illustration (i). Suppose the actual number to be expected in a cell is 17, 
what is the probability that the observed number will deviate by more than 5 
from this result? Looking at p. 123 we see that in 8:467 °/, of cases there will be 
a deviation in defect of 6 or more and in 9°526 °/, of cases a deviation in excess of 
6 or more. Hence in 17:993°/, say 18°/, of cases we should get values less than 
12 or greater than 22. Thus once in every 5 or 6 trials we should get values 
which differ as widely as 6 or more from the true value. 


Now look at the matter from the Gaussian standpoint. The standard 


soo (Dee ay Aue 
OT) Mm mM" 


Here m is supposed large compared with 17, so that the 8. D. =V17 = 4123 
nearly. But suppose m= 800, we should have 


deviation is 


S. D. = V17 (1 — 02125) = V17 x ‘97875 = 4079. 


Now we want deviations in excess of 5,i.e. we must take 5°5/4:079 = 1:348. 
If we turn to Table II we find for this argument 


4 (1 +a) ="9102 or $(1—a) = 0898. 


Hence we should conclude that in not more than 17:96 °/, of cases would deviations 
exceed +5. Actually such occur in 17:99°/, of cases. Thus the actual per- 
centages are very close, but the Poisson series tells us that 8°47 °/, of cases will 
be in defect and 9°53 °/, in excess, while the Gaussian gives 8:98 °/, in both excess 
and defect. We may further ask the percentage of times that 17 itself would 
occur; according to the Gaussian it will occur in 9°76 °/, of trials, actually it will 
occur in 9°63 °/,. With values of cell-frequency less than 17, say in the single 
digits, far greater divergences will be encountered. 
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Illustration (ii). Consider the fourfold Table below and discuss the relative 
probabilities that it has arisen from a population which shews 0, 1, 2, 8, etc. indi- 


A | Not-A Totals 
B Jae 127°5 @) 127°5 
Not-B 863°5 87 950°5 


viduals for this size of sample in the cell B, not-A. On the assumption that 0 
is really the population of this cell, the probability is unity. Hence we have the 
following result. 


Population 13 & 
of cell Ave | 2 | 8 | 4 | eT Ae | 7 | Bibl Oe | 10 iiteslatens eS 
Probability | | 
of 0 1 | 36788 | °13534 | -04979) 01832-00674 A eee 00034 | 00012 | 00005 | 00002 | 00001 | ‘00000 
occurring | 


Sum = 1°58200. 


Whence taking the & priort probabilities proportional to the probability of 0 
occurring on the separate possibilities we have: 


Probabilities that the Table arose from a population 
with « in the B, not-A cell. 


Probability Probability 


632,110 ‘000,575 
232,541 000,215 


085,550 000,076 
031,473 000,032 
011,580 000,013 
004,260 “000,006 
001,568 18 and over 000,000 


The “association” of such a Table cannot therefore be considered “ perfect,” for 
in 87 °/, of cases it would arise from a Table with a unit or more in the B, not-A 
cell. The above is actually a Table of the correlation of stature in father and son. 
Grave caution is therefore needful in discussing such “perfect association” tables. 


TABLE LIIT (p. 125) 


Angles, Arcs and Decimals of Degrees. (Based on Hutton’s Mathematical 
Tables.) 


This Table gives degrees in radians for the first two quadrants; it then gives 
minutes and seconds from 1 to 60 in fractions of a degree and in radians. The 
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need of such a table is very obvious, and arises in too great a variety of circum- 
stances to be specified. 


Illustration. It is required to plot the curve *: 
w = 149917 tan 0, 
4 = 235'323 cos? GeWt mr", 

Here log y = log 235°323 + 32'8028 log cos @ — 4°5696 log e x 8. 

To cover the whole range of observations we must proceed from @=— 45° to 
6=+45° roughly. It will be found sufficient to take @ by steps of 3° and 
ultimately perhaps of 4°. Hence 149917 is put on the arithmometer and multi- 
plied in succession by the natural tangents of 3°, 6°, 9°... etc. Plus and minus 
signs are given to these values of w, The corresponding values of y are found 
in three columns. The first is obtained by putting 32°8023 on the arithmometer 
and multiplying by the logarithmic cosines of 3°, 6°, 9°, ete. The second is 
obtained by multiplying (taking the third factor from Table LITT) 

4°5696 x log e x °017,4533 = °216,7955 
on the machine and multiplying the result in succession by 38, 6, 9, ete. 

The first column is added to log 235°323 = 2°371,6644 and the second column 
first subtracted and then added to the result to obtain the value of logy for 
positive and negative abscissae respectively. The antilogarithms give the ordinates. 

Another problem sometimes arises given x to find y. For example: In the 
above curve the mode is at 117:°9998 cms. of stature and the origin at 113°8228, 
thus the distance between them =41770 cms. or since the working unit of 


x=2 cms. and the positive direction of # is towards dwarfs, the mode is at 
* =—2°0885, Required to find the maximum ordinate Ym. We have 


tan 0 = — 2:0885/14°9917 = — :139,3104, 
whence by a table of natural tangents 


O=-7° 55’ 851265, 


=-— 7° 55’ 51”. 
The log cosine of this value of @ is 
1-995,8962. 
Table LIII gives us: 
C= 122,1730 in are 
55’ = 15 9980 as 


851,265’ = ‘851,265 x :000,2909 = 000,2476 
Hence @ = — ‘1384195 


» » 


» » 


* See Phil. Trans. Vol. 186, A, p. 387. Pearson’s Type IV frequency curve fitted to the stature 
of 2192 St Louis School Girls aged 8. 
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Hence log Ymo=  -2°3871,6644 

4+ 32:8023 (— -004,1038) 

+ 1:984,5521 x 188,4195 
2°511,7510. 
324901. 


ll 


Hence Via 


TaBLe LIV (pp. 126—142) 


Tables of the G(r, v) Integrals. (Calculated by Alice Lee, D.Sc. Transactions 
British Association Report, Dover, 1899, pp. 65—120.) 


The purpose of this table is to obtain the value of the integral 
Gays | Saint Ootdd a en ee Cale (iaekin). 
0 : 


In order to obtain small differences in tabulated values two additional 
functions F'(r, v) and H(r, v) are introduced. 


The relations between the three functions are then expressed by the following 
series of equations: 


FOLD =O PAGO) facta ade ed, (Ixxxiv), 
vp r 
er ee ee (ra) Ge ee (heen 
Vr—1 
Gr 2= oe?" F(r, OD Se NAL Ri A RP pL (Ixxxvi), 
vp+ avr r+ 
EC iy 25 a MC Gy (Ixxxvii), 
Vr —1 
ae —vb 
A (r, v)= eee EGON Wescaxerstpesre sends (Ixxxviil), 
ean Y pea : 
H (r, v) = Cos dy GUVRM) ccc stonsastanoee 4 (Ixxxix), 


where tan ¢ = v/r. 


Pearson’s Type IV Skew Frequency Curve is of the form 


x 
—v tan-!— 
a 


Hence if WN be its total area, i.e. the entire population under discussion, 


N = yae~?’™ ip sin” Ge” dd, 
0 


or 1 a F(r, v) Sibie thea ples cisiois ialeie\a/ shite ee cevalenarnlare 
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The function H (r, v) is introduced because, as a rule, its logarithms have far 
smaller differences and it is thus capable of more exact determination from a table 
of double entry. Its physical relation to the curve may be expressed as follows ; 
let the origin be transferred to the mean, then if y, be the ordinate at the mean, 


i are | : \bis 
Be seen tsvnntecescacesevenvonsons 0 ae 
n> Hr, v) * oy 
where o is the standard-deviation of the curve 
a Fe 
eee ences ence et ete rene eees (xcil). 
Vr—1cos¢ 
The distance of the mean from the origin is given by 
fis = — GNOD. Do ates eae ene eee (xciii). 
When r is fairly large: 
cos? p 4 
sees TREE sor an 
F i 2 = = (ayn aa (xciv). 
iB ae 
Pra Age or Alo hin oboasoucs XCV), 
Ee a H (r, v) ee Oa ep 
2 
where c= — eee = 4 cos? 


and thus the evaluation if ¢ be > 60° may be made by aid of Table II*. 
Illustration. In the curve fitted to the statures of St Louis School Girls, 
aged 8 (p. lxxx), we have 
N= 2192, a=149917, 
r = 30°8023, v= 456967. 


Find y%. 
We have tan $ = v/r = 148,3548. 
Hence = 8° 2631315 = 8°-43855, 


Turning to the Tables, p. 136, we see the large differences of log F(r, v) at 
this value of ¢, and accordingly settle to work with log H(r, v). 
We have for log H (r, v), 


T= 30 T= ell 
¢=8° 388,2032 *388,5583, 
p=9° 388 2278 *388,5822, 


 =8°4386, r= 30: 
log H (r, v) = "388,2032 + (4386) [246] — 4 (4886) x (5614) [28] 
= ‘388,2137. : 


* For a fuller discussion of these integrals see Phil. Trans. Vol. 186, A, pp. 376—881, B. A. Trans. 
Report, Liverpool, 1896, Preliminary Report of Committee..., and the B.A. Trans, Report, Dover, 1899, 
already cited, 
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$ = 8°'4386, r= 81: 
log H (r, v) ='388,5583 + (4386) [238] — 4 (4386) (5614) [27] 
= '388,5684, 
= 8°-4386, r= 32: 
log H(r, v) =:388,8910 + (4386) [231] — $ (-4386) (5614) [26] 
= '388,9008. 
Hence ¢ = 8°'4386, r = 30°8023: 
log H(r, v) ="388,2137 + 8023 [3547] — 4 (8023) (1977) [— 223] 
= '388'5001. 
Hence by formula (Ixxxv): 
log F(r, v)=v¢ loge +r +1 log cos  — $ log (r—1) + log H(r, v). 
Or, using Tables LIII and LV, we have 
log F'(r, v)= °292,2901 — -737,1249 


+ 1:849,6578 
+ °388,5001 
5304480 

— '737,1249 


log F(r, v)= 1:798,3231 
Finally from formula (xci) : 
log y = log N — log a — 1:'793,3231 
= 3'°340,8405 —1:175,8509 
— 1-793,3231 
—969,1740 
= 2371, 6665. 
Or Yo = 235'324*, 


TABLE LV. 


This table contains some miscellaneous constants in frequent statistical or 
biometric use and requires no illustration. It has already been used in the 
illustrations to previous tables. 


I have had the generous assistance of my colleagues Miss E. M. Elderton and 
Mr H. E. Soper in the preparation of the Illustrations to these Tables. I can 
hardly hope that arithmetical slips have wholly escaped us in a first edition, 
and I shall be grateful for the communication of any corrections that my readers 
may discover are necessary. 


* The value 235°323 obtained in Phil. Trans. Vol. 186, A, p. 387, was found by the approximate 
formula (xciv) before tables were calculated. 


Every reader may now see in what way the higher branches of mathematics 
are concerned in our present subject. They are the abbreviators of long and 
tedious operations, and it would be perfectly possible, with sufficient time and 
industry, to do without their use....... When both the ordinary and the mathe- 
matical result are derived from the same hypothesis, the latter must be the more 
correct: and in those numerous cases in which the difficulty lies in reducing the 
original circumstances to a mathematical form, there is nothing to show that we 
are less liable to error in deducing a common sense result from principles too 
indefinite for calculation, than we should be in attempting to define more closely, 
and to apply numerical reasoning.—DE Mora@an, 
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TABLE I, 


Lable of Deviates of the Normal Curve for each Permille of Frequency. 


Permille| +000 001 “002 003 004 005 ‘006 007 008 009 ‘010 


00 | o | 3-0902| 2:8782 | 9-7478 | 26521 | 92-5758 | 2-5121 | 2-4573 | 29-4089 | 2-3656 |/2:3963 
01 | 23263 | 2-2904 | 2-2571 | 2-262 | 9-1973 | 2-1701 | 291444 | 21201 | 2-0969 | 2-0749 |'2-0537 
‘02 | 2:0537 | 2-0335 | 2-0141 | 1-9954 | 1-9774 | 1-9600 | 1-9431 | 1-9268 | 1-9110 | 1-8957 | 1-8808 
18 
17 


08 18808 | 1°8663 | 1°8522 | 1°8384 | 1:8250 | 1°8119 | 1°7991 | 1°7866 | 1°7744 | 1°7624 | 1°7507 
“OL 1°7507 | 1°7392 | 1°7279 | 1°7169 | 1°7060 | 1°6954 | 1°6849 | 1°6747 | 1°6646 | 1°6546 | 1°6449 


05 1°6449 | 1°6352 | 1°6258 | 1°6164 | 1-6072 | 1°5982 | 1°5893 | 1°5805 | 1°5718 | 1°5632 | 1:5548 
“06 1°5548 | 1°5464 | 1°5382 | 1°5301 | 1°5220 | 1°5141 | 1°5063 | 1°4985 | 1-4909 | 1°4833 | 1°4758 
07 1°4758 | 1°4684 | 1°4611 | 1°4538 | 1:4466 | 1-4395 | 1°4325 | 1°4255 | 1:4187 | 1:4118 | 1°4051 
“08 1°4051 | 1°3984 | 1°3917 | 1°3852 | 1°3787 | 1°3722 | 1°3658 | 1°3595 | 1°3532 | 1°3469 | 13408 
09 1°3408 | 1°3346 | 1°3285 | 1°3225 | 1:3165 | 1°3106 | 1°3047 | 1°2988 | 1-2930 | 1:28738 | 12816 


10 12816 | 1°2759 | 1:2702 | 1:2646 | 1:2591 | 1:2536 | 1:2481 | 1:2426 | 1-2372 | 12319 | 1:2265 
sel: 12265 | 1°2212 | 1:2160 | 1:2107 | 1-2055 | 1:2004 | 1:1952 | 1°1901 | 1-1850 | 1°1800 | 1°1750 
12 1:1750 | 1°1'700 | 1°1650 | 1°1601 | 1°1552 | 1°1503 | 1°1455 | 1°1407 | 1°1359 | 11311 | 1:1264 
Ee, 1°1264 | 1°1217 | 1°1170 | 1:11238 | 1:1077 | 1°1081 | 1°0985 | 10939 | 1:0893 | 1:0848 | 1:0808 
“1h 1-0803 | 1°0758 | 1°0714 | 1:0669 | 1:0625 | 1:0581 | 1°0537 | 10494 | 1:0450 | 1°0407 | 1:0364 


15 1:0364 | 1°0322 | 10279 | 1:0237 | 1-0194 | 1°0152 | 1:0110 | 1:0069 | 1:0027 | 0:9986 | 0:9945 
16 0°9945 | 0°9904 | 0°9863 | 0:9822 | 09782 | 0:9741 | 0:9701 | 0-9661 | 0°9621 | 0-9581 | 0:9542 
I ie 0°9542 | 0°9502 | 0°9468 | 0:9424 | 0:9385 | 0:9346 | 0:9307 | 0:9269 | 0:9230 | 0:9192 | 0:9154 
"18 0°9154 | 0°9116 | 0-9078 | 0:9040 | 0:9002 | 0°8965 | 0°8927 | 0°8890 | 0°8853 | 0°8816 | 0°8779 
“19 0°8779 | 0°8742 | 0°8705 | 0'8669 | 0:8633 | 0°8596 | 0°8560 | 0°8524 | 0°8488 | 0°8452 | 0'8416 


20 0°8416 | 0°8381 | 0°8345 | 0°8310 | 0:8274 | 0:8239 | 0°8204 | 0°8169 | 0:8134 | 0-8099 | 0°8064 
“21 0°8064 | 0°8030 | 0°7995 | 0°7961 | 0°7926 | 07892 | 0°7858 | 0°7824 | 0-7790 | 0°7756 | 0°7722 
22 0°7722 | 0°7688 | 0°7655 | 0°7621 | 0°7588 | 0°7554 | 0°7521 | 0°7488 | 0°7454 | 0°7421 | 0°7388 
28 0°7388 | 0°7356 | 0°7323 | 07290 | 0°7257 | 0°7225 | 0°7192 | 0°7160 | 0°7128 | 0°7095 |} 0°7063 
"24 0°7063 | 0°7031 | 0°6999 | 0-6967 | 0°6935 | 0-6903 | 06871 | 0°6840 | 06808 | 0°6776 | 0°6745 


25 0°6745 | 0°6713 | 0°6682 | 0°6651 | 0°6620 | 0°6588 | 0°6557 | 0°6526 | 0°6495 | 0-6464 | 0°6433 
26 0°6433 | 0°6403 | 0°6372 | 0°6341 | 0°6311 | 06280 | 0°6250 | 0°6219 | 06189 | 0°6158 | 0°6128 
“27 0°6128 | 0°6098 | 06068 | 06038 | 0:6008 | 0°5978 | 0°5948 | 0°5918 | 0°5888 | 0°5858 | 0°5828 
28 0°5828 | 0°5799 | 0°5769 | 0°5740 | 0°5710 | 0-5681 | 0°5651 | 0°5622 | 0°5592 | 0°5563 | 0°5534 
29 0°5534 | 0°5505 | 0°5476 | 0°5446 | 0:5417 | 0°5388 | 0°5359 | 0°5330 | 0°5302 | 0°5273 | 0°5244 


‘30 0°5244 | 0°5215 | 0°5187 | 0°5158 | 0°5129 | 0°5101 | 0°5072 | 0°5044 | 0°5015 | 0°4987 | 0°4959 
*31 0°4959 | 04930 | 0°4902 | 0°4874 | 0:4845 | 0-4817 | 0°4789 | 0°4761 | 0°4733 | 0°4705 | 0°4677 
*S2 0°4677 | 0°4649 | 0°4621 | 0°4593 | 0:4565 | 0°4538 | 0°4510 | 0°4482 | 0°4454 | 0°4427 | 0°4899 
“SS 0°4399 | 0°4372 | 0°4344 | 0°4316 | 0°4289 | 0:4261 | 0°4234 | 0°4207 | 0°4179 | 0°4152 | 0°4125 
OL 0°4125 | 0°4097 | 0°4070 | 0:4043 | 0°4016 | 0:3989 | 0°3961 | 0°3934 | 0°3907 | 0°3880 | 0°3853 


85 0°3853 | 0°3826 | 0°3799 | 0°3772 | 0°3745 | 0°3719 | 0:3692 | 0°3665 | 0°3638 | 0°3611 | 0°3585 
86 0°3585 | 0°3558 | 0°3531 | 0°3505 | 0°3478 | 0°3451 | 0°3425 | 0°3398 | 0°3372 | 0°3345 | 0°3319 
ST 0°3319 | 0°3292 | 0°3266 | 0°3239 | 0:3213 | 0°3186 | 0°3160 | 0°3134 | 0°3107 | 0°3081 | 0°8055 
8S 0°3055 | 0°3029 | 0°3002 | 0:2976 | 0°2950 | 02924 | 0°2898 | 0°2871 | 0:2845 | 0-2819 | 0°2793 
“89 0°2793 | 0°2767 | 0°2741 | 0°2715 | 0:2689 | 0:2663 | 0°2637 | 0°2611 | 0:2585 | 0:2559 | 0°2583 
“40 0°2533 | 0°2508 | 0°2482 | 0°2456 | 0°2480 | 02404 | 0°2378 | 0°2353 | 0°2327 | 0°2801 | 0°2275 
“41 0°2275 | 02250 | 0°2224 | 0:2198 | 0°2173 | 0:2147 | 0:2121 | 0°2096 | 0°2070 | 0°2045 | 0:2019 
“42 0°2019 | 0°1993 | 0:1968 | 0°1942 | 0°1917 | 0°1891 | 0°1866 | 0°1840 | 0°1815 | 0°1789 | 0°1764 
48 0°1764 | 0°1738 | 0°1713 | 0°1687 | 0°1662 | 0°1637 | 0°1611 | 0°1586 | 01560 | 0°1535 | 0°1510 
“hh 0°1510 | 071484 | 0°1459 | 0°1434 | 0:1408 | 0°1383 | 0°1358 | 0°1332 | 0°1307 | 071282 | 0°1257 


“5 0°1257 | 0°1231 | 0°1206 | 01181 | 0°1156 | 0°1130 | 0°1105 | 0-1080 | 0°1055 | 0°1030 | 0°1004 
“46 0°1004 | 0:0979 | 0:0954 | 0:0929 | 0:0904 | 0:0878 | 0:0853 | 0:0828 | 0:0803 | 0:0778 | 0°:0753 
“47 0:0753 | 0:0728 | 0:0702 | 0:0677 | 0:0652 | 0:0627 | 0-0602 | 0:0577 | 0:0552 | 00527 | 0:0502 
48 0:0502 | 0:0476 | 0:0451 | 0:0426 | 0:0401 | 0:0376 | 0:0351 | 0:0326 | 0:0801 | 0°0276 | 0°0251 
49 0°0251 | 0:0226 | 0:0201 | 0°0175 | 0:0150 | 0:0125 | 0:0100 | 00075 | 0:0050 | 0:0025 | 0-0000 50 


006 005 ‘004 “003 002 ‘001 ‘000 |Permille 
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}(1+4) 


6914625 


6914625 


6949743 


6984682 
°7019440 
*7054015 
"7088403 


°7122603 
_ 7156612 
"7190427 
"7224047 
"7257469 


“7290691 
°7323711 
7356527 
"7389137 
*7421539 


"7453731 
"7485711, 
"7517478 
"7549029 
"7580363 


“7611479 
"7642375 
‘7673049 
°7703500 
7733726 


"7763727 
7793501 
*7823046 
"7852361 
°7881446 


"7910299 
"7938919 
°7967306 
"7995458 
8023375 


8051055 
8078498 
*8105708 
8132671 
8159399 


8185887 
8212136 
8238145 
8263912 
8289439 


8314724 
8339768 
8364569 
8389129 
8413447 


2 
TABLE Il. Area and Ordinate in terms of Abscissa. 
2 

oP ar 0 2) ie i pre ae z 
‘00 | -5000000 o | -398942: 
‘01 | -5039894 eas 4 Sabie eee 
02 | 5079783 | 33008 8 | 3988625 ee 
og | -sii9e6s | 3a0he 12 | -3987628 =. 
O04 | °5159534 | Soon) 16 | 3986233 i793 
05 | -sisosss | 32834 20 | -3984439 eee 
06 | 5239992 24 | -3989248 
oy | 5279032 ee 23 | -3979661 ok 
08 5818814 | 3559 32 | °3976677 Be 

pasgeea | 32700 36 | 3973298 pes 
10 | -saosa78 | $0708 40 | -3969525 cee 
11 | 5437953 44 | -3965360 
39631 4558 
ee eae le oe 
2 poe 39532 : 5337 
4 | 3556700 | 30027 55 | 3950517 oA 
15 | -ssse77 | S041? 59 | -3944793 he 
16 | °5635595 63 | 3938684 
a7 | -se74949 | 39355 | 67 | -3932190 eck 
1g | -5714937 He 71 | -3925315 athe 
19 5753454 99149 74 “3918060 vean 
20 5792597 39065 78 "3910427 8008 
21 | 5831662 82 | -3902419 
2 | -se70e.4 | S203 | 86 | -aaosozs | 938! 
23 | 5909541 | 32655 89 | 3885286 Son 
24 | 5948349 | 3088 93 | -3876166 ee 
25 | ‘5987063 | 3072 97 | 3866681 ane 
6 | -co2ses1 | . 100 | -3856834 
oy | -coesio9 | 20018 | 104 | 3846627 pee 
28 | +6102612 107 | -3836063 . 
29 | -6140919 sone 111 | -3825146 Nee 
go0| ShIATIAS igen | 11d | aeisa78 | re 
$1 | 6217195 118 | -3802264 
82 | °6255158 ce 121 | 3790305 | 11958 
33 | 6293000 125 | -3778007 | 12298 
9h |o-enagmty | 377) 198 | sazena7a, | 1268 
: tana ; Rae Te 296 
Be | G808807. | ier ten. | ell, |. BiS2403 acces 
36 | -6405764 , | 135 | -3739106 
37 | -6443088 ee 138 Bee 13623 
38 | 6480273 141 | -3711539 | 13944 
: oe 37044 9 | 14962 
89 | “6617317 | 3foqq | 144 | -aeoza77, | 14262 
* . 9 Z 26 
so | -6554017 | Seren | 147 | -zeaa701 | 14578 
‘41 | -6590970 , | 150 | 3667817 
42 | -6627573 | 300 | 153 | 3652627 oes 
48 | 6064022 | 35553 | 156 | -3ea7136 | }O%? 
th | “6700314 | S093 | 159 | 3621349 ees 
45 | 6736448 | Soo7) | 162 | 3605270 | 160% 
46 | -6772419 165 | -3588903 ; 
‘yy | 6808225 hee 168 | -3572953 | 16650 
48 | 6843863 | oot, || I7L | ‘soppaa5 | joo 
49 | 6979331 | 5255, | 173 | -asssiaa | 17202 
50 2 176 | 3520653 


3520653 
3502919 
3484925 
3466677 
3448180 
3429439 


3410458 
3391243 
3371799 
°3352132 
3332246 


3312147 
3291840 
3271330 
3250623 
3229724 


3208638 
3187371 
3165929 
3144317 
*3122539 


*3100603 
3078513 
3056274 
3033893 
3011374 


2988724 
2965948 
*2943050 
2920038 
2896916 


2873689 
‘2850364 ” 
2826945 
2803438 
2779849 


2756182 
2732444 
2708640 
2684774 
2660852 


2636880 
‘2612863 
2588805 
2564713 
2540591 


2516443 
2492277 
2468095 
2443904 
2419707 


17734 
17994 
18248 
18497 
18741 
18981 


19215 
19444 
19667 
19886 
20099 


20307 
20510 
20707 
20899 
21086 


21267 
21442 
21613 
21777 
21936 


22090 
22239 
22381 
22519 
22650 


22777 
22897 
23013 
23122 
23227 


23325 
23419 
23507 
23589 
23666 


23738 
23805 
23866 
23922 
23972 


24017 
24058 
24093 
24129 
24147 


24167 
24182 
24191 
24196 


2 
x x | $0+a) | ¢ 
264 1-00 | -8413447 
259 1-01 | -8437524 ete 
254 102 | 8461358 | 33085 
249 103 | -8434950 | 32004 
244 1-04 ] -8508300 | 33808 
239 105 | -sosi4o9 | 33002 
934 1:06 | -8554977 
229 1-07 | -8576903 se 
994 1-08 | -8599989 | 32886 
219 109 }| -s621434 | 3700? 
213 110 | 8643339 | o1¢¢5 
208 1-11 | -8665005 
203 112 | -8686431 ate 
197 118 Jes07619 | Sancs 
192 11h | 8728568 | Joe 
187 115 | -s7a9281 | Spine 
181 1:16 | -8769756 
176 1-17 | -8789995 Bs 
170° 1-18 | -ss09999 | huee 
165 1:19 "8829768 19535 
in . . . 
159 120 } -8849303 | Jeas0 
154 1:21 | -8868606 ‘ 
148 1-22 | -8897676 | logso 
143 128 | -906514 | jenc9 
137 124 | 8925123 | tesco 
132 125 | -so43502 | j83/? 
126 1:26 | -8961653 
121 197 | 8979577 | Trace 
115 128 | -s9o7274 | jians 
110 129 | 014747 | jtois 
104 130° | 9031995 | 17058 
99 re1 | -9049021 
93 132 | 9065825 | Joreq 
88 1-33 ‘9082409 ae 
83 134° | 9098773 | 16369 
77 185 | -9114920 | 1Piaq 
72 Ve, 9130850 
66 137 | 9146565 Pe 
61 138 | 9162067 | 32304 
56 139 | -9177356 | jeans 
51 1-40 | 9192433 | foes 
45 141 | -9207302 
40 142 | -o22i962 | 71000 
35 143 | 9236415 | tious 
30 144 | 9250663 | 14°48 
25 145 | 9264707 | J3e%5 
20 146 | 9278550 
15 ry7 | 292191 | 1202 
10 148 | -9305634 | jeo4° 
5 149 | 9318879 | Teo10 
0 150 | -9331928 3046 


Tables of the Probability Integral 


TABLE II.—(continued). 


; A A 
3 mr 
2410701 | sij94 0 
2395511 | Stree 5 
2371320 | 27 )on< \eatl0 
347133 | S418? | 14 
322070 | 24198 | 19 
g298ea1 | S45, | 24 
2274696 28 
9950599 | 24097 | 33 
24064 
2296535 | 3th, | 37 
2202508 | Zana, | 41 
ai7s522 | Saau6 | 46 
2154582 50 
2130601 | 2207) | 64 
2106856 | Sacre | 58 
2083078 | Sar78 | 62 
2059363 | Sani, | 66 
2035714" 70 
9919135 -) 22078 | 74 
23504 
hosséal || (eee) 176 
1965205 | S256 | 82 
1941861 | 33255 | 85 
1918602 89 
-1g95432 | 28170 | 93 
9 23077 
1872354 | S304! 96 
1849373 | 22985 | 99 
1826491 | Soreq | 103 
‘1803712 great 108 
1781038 | 22673 | j09 
7 22564 
1758474 | Sareg | 112 
1736022 | Sosne | 115 
t7isese | 32237 | 18 
1691468 | 9. 121 
1669370 | Sipe, | 124 
1647307 | Goal 1a 
1625551 | Sieay | 129 
yedaess. | 3 ,cnkorh 339 
1582248 134 
1560797 | Sigrq | 187 
1530483 | Si32e | 139 
1516308 | Sagan) 12 
1497275 | Shea, | 144 
1476385 146 
1455641 pais 148 
1435046 | 30088 | 150 
1414600 | 2Po5 | 152 
1394306 | Soda | 154 
1374165 155 
1SS4IaL «| doef 457 
1334353 | jesa5 ) 159 
1314684 | Joep, | 160 
1295176 162 


1—2 


Tables for Statisticians and Biometricians 


TABLE II. Area and Ordinate in terms of Abscissa. 


3 (1+a) 


9331928 
9344783 
9357445 
9369916 
9382198 
9394292 


9406201 
9417924 
9429466 
9440826 
9452007 


9463011 
9473839 
9484493 
9494974 
9505285 


9515428 
9525403 
9535213 
9544860 
9554345 


9563671 
9572838 
9581849 
9590705 
“9599408 


9607961 
9616364 
9624620 
9632730 
‘9640697 


9648521 
9656205 
9663750 
‘9671159 
9678432 


9685572 
9692581 
‘9699460 
‘9706210 
9712834 


9719334 
‘9725711 
‘9731966 
9738102 
‘9744119 


‘9750021 
‘9755808 
‘9761482 
9767045 
9772499 


+b 


12855 
12662 
12471 
12282 
12094 
11908 


11724 
11541 
113860 
11181 
11004 


10828 
10654 
10482 
10311 
10142 


9975 
9810 
9647 
9485 
9325 


9167 
9011 
8856 
8704 
8553 


8403 
8256 
8110 
7966 
7824 


7684 
7545 
7409 
7273 
7140 


7009 
6879 
6751 
6624 
6500 


6377 
6255 
6136 
6018 
5902 


5787 
5674 
5563 
5453 


: ‘A a 
= ms 
1295176 . 162 
1975830 ore 163 
1256646 | Toncs | 165 
1937628 166 
G 18853 
s218775. | Teoge | 167 
1200090 | igety | 168 
“1181573 169 
1163225 rae 170 
1145048 171 
18006 

1197042 | jSea¢ | 172 
1109208 | jtear | 173 
1091548 ae Ges 
1074061 es 174 
1056748 | Titan | 175 
1039611 | joa, | 176 
1022649 | Tareq | 176 
1005864 177 
0980255 | jecgg | 177 
0972823 | jeose | 177 
0956568 | jporr | 178 
0940491 | ipaq | 178 
0924591 — 178 
0908870 ion 178 
0893326 | Iregg | 178 
DS RGOL, | a Geet sive 
OegziTae | eee] o178 
0847764 178 
osg2932 | 14882 | qu9 
i 14654 ei 
0818278 | tage, | 177 
0803801 | Taga | 177 
079502 | 14309 | 177 
0775379 176 
0761433 ek 176 
o7a7e63 | 13220 | 176 
0734068 | 1380" | 175 
0720649 | j3oie | 175 
0707404 174 
0694333 ee 173 
0681436..| Ioron | 173 
oees7i1 | j3/28 | 172 
0656158 | joe | 171 
0643777 170 
0631566 | Jacq, | 170 
0619524 | tio73 | 169 
0607652 | jigs | 168 
0595047 | tiroq | 167 
0584409 166 
0573038 rs 165 
0561831 | tious | 164 
0550789 | joerg | 163 
0539910 162 


x“ 


3 (1+a) 


9772499 


9777844 
‘9783083 
9788217 
9793248 
9798178 


9803007 
‘9807738 
9812372 
9816911 
9821356 


9825708 
9829970 
9834142 
9838226 
9842224 


9846137 
9849966 
9853713 
9857379 
“9860966 


9864474 
9667906 
9871263 
9874545 
9877755 


9880894 
9883962 
9886962 
9889893 
9892759 


9895559 
9898296 
‘9900969 
9903581 
9906133 


9908625 
‘9911060 
‘9913437 
9915758 
9918025 


9920237 
9922397 
9924506 
9926564 
9928572 


9930531 
9932443 
9934809 
9936128 
9937903 


Tables of the Probability Integral 5 


TABLE II.—(continued). 


A A? 
a x 3 (1+a) “e ie 
0539910 2°50 ‘9937903 1731 44 ‘0175283 
0529192 251 ‘9939634. ies 43 ‘0170947 
0518636 2-52 9941323 1646 42 ‘0166701 
‘0508239 2-53 9942969 iB08 Al ‘0162545 
0498001 254 9944574 ieB 40 ‘0158476 
0487920 2:55 ‘9946139 1698 39 0154493 
‘0477996 2°56 ‘9947664 1487 39 0150596 
0468226 2-57 9949151 1149 38 ‘0146782 
0458611 2-58 ‘9950600 wits 37 ‘0143051 
0449148 2-59 ‘9952012 1376 36 0139401 
0439836 2-60 ‘9953388 1844 35 ‘0135830 
0430674 2-61 9954729 1306 35 0132337 
0421661 2-62 ‘9956035 1979 34 ‘0128921 
“0412795 2°63 ‘9957308 1855 33 ‘0125581 
0404076 264 ‘9958547 1907 32 | -0122315 
“0395500 2°65 ‘9959754 1176 32 4 -0119122 
0387069 2°66 ‘9960930 ae 31 | ‘0116001 
0378779 2-67 9962074 is 30 | -0112951 
‘0370629 2-68 9963189 108% 29 0109969 
0362619 269 9964274 {bee 29 | -0107056 
0354746 2-70 ‘9965330 1028 28 | 0104209 
‘0347009 271 9966358 27 | -0101428 
‘0339408 2-72 1 9967359 noe 97 | -0098712 
0331939 278 9968333 oa 26 4 -0096058 
‘0324603 27h ‘9969280 om 26 | -0093466 
‘0317397 25 ‘9970202 657 25 0090936 
‘0310319 2°76 ‘9971099 oh 24 ‘0088465 
-0303370 avr ‘9971972 Ae 24 | -0086052 
0296546 2-78 ‘9972821 ey 23 ‘0083697 
0289847 2-79 ‘9973646 eas 23 | 0081398 
-0283270 2:80 9974449 w8l 22 ‘0079155 
0276816 2:81 ‘9975229 750 22 | -0076965 
0270481 2:82 ‘9975988 738 21 0074829 
"0264265 2:83 ‘9976726 a7 21 0072744 
0258166 28h ‘9977443 aA 20 4 -0070711 
0252182 285 ‘9978140 aes 20 | -0068728 
‘0246313 2:86 ‘9978818 ae 19 | -0066793 
“0240556 2:87 9979476 ae 19 0064907 
0234910 2:88 ‘9980116 ae 18 | :0063067 
0229374” 2:89 ‘9980738 fod 18 ‘0061274 
“0223945 2:90 -§981342 587 Li 0059525 
0218624 2-91 ‘9981929 570 17. | -0057821 
‘0213407 2:92 ‘9982498 eee 16 | 0056160 
0208294 2-93 ‘9983052 Ray 16 } 0054541 
“0203284 294 ‘9983589 592 16 ' -0052963 
0198374 295 | -9984111 307 | 15 | 0051426 
0193563 2-96 9984618, 468 15 § -0049929 
‘0188850 2-97 ‘9985110 78 14 | -0048470 
0184233 2:98 ‘9985588 aed 14 | -0047050 
‘0179711 2-99 ‘9986051 ria 14 } -0045666 


0175283 3°00 9986501 13 | °0044318 


6 Tables for Statisticians and Biometricians 
TABLE II. Area and Ordinate in terms of Abscissa. 
2 2 

© | $0+a) | f | o 2 Sd Beg # | $(1+a) 
$00 | -9986501.| 45, | 13 | -0044318°| jar. | 35 3:50 | -9997674 
3-01 | 9986938 | 43) | 13 | 0043007 | 3570 | 35 3:51 | 9997759 
soz | 9987361 | 47; | 13 | ‘041729 | j374 | 34 3:52 | -9997842 
3:03 | 9987772 | Soy | 12 | ‘oodo486 | 3205 | 33 3:53 | -9997922 
$04 | oossl7l | $9 | 12 | oos0276 |—Ji73 | 32 3:54 | 9997999 
3:05 | -9988558 12 | 0038098 32 355 | -9998074 

375 1146s 
$06 | 9988933 | a6, | 11 | ‘0036951 | 4445 | 31 356 | 9998146 
gov | 9980207 | 3°3 | 11 | 0035836 | jogr | 30 3:57 | 9998215 
gos | 9980650 | 393 | 11 | -oo34751 | Thee | 29 3:58 | 9998282 
so9 | -o9s9902 | 335 | 10 | -oo33695 | Too9 | 29 3:59 | -9998347 
3:10 | 9990324 | 355 | 10 | -co32668 oaen| eee 3:60 | 9998409 
311 | 9990646 | 3,, | 10 | 0031669 au 27 361 | 9998469 
312 | 9990957 | 355 | 10 | -0030698 Sp ee 3:62 | 9998527 
3:13 | 9991260 | So3 9 | -0029754 eee 3:63 | -9998583 
314 | 9991553 | 32% y | -0028835 peo 426 3:64 | 9998637 
3:15 | -9991836 9 | -0027943 25 3:65 | 9998689 

275 868 
3:16 | 9992112 | og, Sw} 5002707 l(Geaan| F264 3:66 | -9998739 
317 | 9992378 | See 8 | 0026331 cooal be 367 | 9998787 
3:18 | -9992636 | 325 8 } -0025412 eal ges 3:68 | 9998834 
319 | -9902886 | 51) 8 | -0024615 peel 233 3:69 | -9998879 
3:20 | -oyg3i29 | 35° 8 | -0023841 ee coe 370 | -9998922 
$21 | 9993363 | oo 7 | -0023089 ea | 32! 371 | -9998964 
3-22 | 9993590 | 357 7 | -0022358 eit | #2! 372 | 9999004 
3:23 | 9993810 | 373 7 | -0021649 iat | £20 373 | -9999043 
3:24 | 9994004 | 378 7 | -0020960 the 3°74 | +9999080 
$:25 | 9994230 7 1 -0020290 19 3-75 | -9999116 

200 650 
3:26 | 9994499 | 49s 6 | -0019641 19 3-76 | -9999150 
327 | -9994693'| 33° 6 | -0019010 eR ee sry | -9999184 
3-23 | 9004810 | 35, 6 | 0018397 pigo { EU 3-78 | -9999216 
329 | 9994991 | J 6 | -0017803 ee 379 | -9999247 
330 | 9005166 | 3/0 6 | -0017226 Pe 3:80 | -9999277 
3:31 | 9995385 | i64 6 | -0016666 Pred go 381 ]| -9999305 
332 | -9995499.| 335 5 } -0016122 as 16 3:82 | -9999333 
3:33 | -9095658 -| IPs 5 | -0015595 be) in| B16 3:83 | ~-9999359 
334 | 905811 | 398 5 4} 0015084 yore 384, | -9999385 
3:36 | 9995959 | jis 5 | -0014587 ely 3:85 | -9999409 
3:36 | 9996103 : 5 | 0014106 15 3:86 | -9999433 
337 | -9996242 | 12? | 5 | -oo13639 pOFs | ete 3:87 ]| -9999456 
$38 | -9996376 | j35 4 | -0013187 ae 14 3:88 | -9999478 
s39 | -9996505 | 5. 4 | -0012748 roe ne 3:89 | -9999499 
3-40 | 9906631 | 53, 4 | 0012392 ree 3:90 | +9999519 
s41 | -9996752 | 41 4 | -0011910 eae aa 3:91 | -9999539 
342 | -9096869 | 135 4 4} 0011510 x 12 3:92 | -9999557 
sys | -o99e092 | joo | 4 | colli. ae Be 3:93 | -9999575 
344 | 9997091 | 303 | 4 | 0010747 ale M2 3:94 | -9999593 
345 | -9997197 | jo | 4 | 0010383 ia ell 3:95 | -9999609 
3:46 | -9997299 3 | -0010080 11 3:96 | -9999625 
347 | 9997398 oo | 3 | 0009689 nae Mea 3-97 se 
$48 | 9997493 | 95 | 3 | -ooogsss | 22! | 10 98 | 9999655 
s49 | 9997585 | 5, | 3 | -ooog0a7 | 39° | jo 3:99 | -9999670 
350 | 9997674 3 | -0008727 10 00 | -9999683 


Freee b nwpnprwynNryp nwNNHNHNHH NNHNHNDW seco | 1h 
nw 


ee ee ee ee 


ee 


Tables of the Probability Inéegral fi 


TABLE IL—(continued). 


A2 2 2 

2 i x $(1+a) . eS z iS FA 
‘0008727 10 400 | 9999683 | 4. 1 0001338 | 5 | 2 
‘0008426 10 401 9999696 | 35 1 0001286 | 5) | 2 
‘0008135 9 402 | 9999709 | 35 0) 0001235 | 45 | 2 
‘0007853 9 403 | 9999721 is 0001186 | 4, | 2 
“0007581 9 404 | 9999733 | 31 0001140 | je | 2 
‘0007317 8 hos | 9909744 | 34 0001094 | 45 | 2 
‘0007061 .8 406 | 9999755 | 45 0001051 | yo | 2 
‘0006814 8 hoy | 9999765 | 35 0001009 | 45 | 2 
‘0006575 8 4:08 4 -9999775 9 0000969 | So | 2 
‘0006343 8 409 | -9999784 9 0000930 | 5, | 1 
‘0006119 i 410 | -9999793 9 0000893 | 54 | 1 
“0005902 7 il ‘9999802 8 0000857 | 5, | 1 
“0005693 7 412 | 9999811 3 0000822 | 35 | 1 
‘0005490 7 4138 | -9999819 B 0000789 | 35 | 1 
0005294 6 414 | -9999826 7 0000757 | 3) 1 
“0005105 6 415 | 9999834 7 0000726 | 55 | 1 
0004921 6 416 | -9999841 7 0000697 | og | 1 
‘0004744 6 417 | -9999848 e 0000668 | 57 | 1 
‘0004573 6 418 | 9999854 6 ‘0000641 oe 1 
“0004408 6 4:19 | -9999861 6 0000615 | 5, | 1 
‘0004248 5 420 | -9999867 6 0000589 | 5, | 1 
‘0004093 5 yal ‘9999872 6 0000565 | 5. | 1 
0003944 5 422 | *9999878 5 0000542 | 95 | 1 
‘0003800 5 423 | -9999883 5 0000519 | $5-| 1 
‘0003661 5 424 4 -9999888 5 0000498 | oF | 1 
"0003526 5 425 | 9999893 5 0000477 | 55 | 1 
‘0003396 4 426 4 -9999898 4 0000457 | yo | 1 
‘0003271 4 427 | -9999902 4 0000438 | 3, | 1 
‘0003149 4 428 | -9999907 4 0000420 | jo | 1 
0003032 4 429 | 9999911 i 0000402 | 5, | 1 
“0002919 4 430 | 9999915 i 0000385 | 36 | 1 
“0002810 4 Sl ‘9999918 4 0000369 | 4, | 1 
“0002705 4 482 | 9999922 3 0000354 | jy, |. 1 
“0002604 4 433 | “9999925 3 0000339 | 34 | 1 
“0002506 3 434 | 9999929 3 0000324 | 3, | 1 
0002411 3 485 | 9999932 3 0000310 | 35 | 1 
"0002320 3 436 | 9999935 3 0000297 | 15 | 1 
‘0002232 3 487 | -9999938 3 0000284 | 55 | 1 
"0002147 3 488 | 9999941 A 0000272 | 45 | 0 
0002065 3 4389 ¥ 9999943 3 0000261 | 44 
“0001987 3 440 | 9999946 5 0000249 | 47 
‘0001910 3 L4l ‘9999948 9 0000239 | 44 
-0001837 3 442 | 9999951 5 0000228 | 34 
‘0001766 3 443 | 9999953 5 0000218 s 
0001698 2 444 | 9999955 a ‘0000209 9 
0001633 2 445 | °9999957 9 0000200 9 
‘0001569 2 446 | 9999959, 2 ‘0000191 ; 
‘0001508 g 4h? | 9999961 3 ‘0000183 8 
‘0001449 2 448 | -9999963 9 ‘0000175 3 
‘0001393 2 449 4 9999964 9 ‘0000167 7 
‘0001338 2 450 4 -9999966 ‘0000160 


Tables for Statisticians and Biometricians 


TABLE Il. Area and Ordinate in terms of Abscissa*. 


$(1+a) 2Z x 4 (1+a) Zz $ (1+a) z 
66023 159837 5:00 97133 14867 99810 | 1077 
67586 152797 5-01 97278 14141 99821 f 1019 
69080 146051 5:02 97416 13450 99831 965 
70508 139590 5:08 97548 12791 99840 913 
71873 133401 5-04 97672 12162 99849 864 
73177 127473 5:08 97791 11564 99857 817 
74493 121797 5°06 97904 10994 99865 773 
75614 116362 5:07 98011 10451 99873 731 
76751 111159 5:08 98113 9934 99880 691 
77838 106177 5:09 98210 9441 99886 654 
78875 101409 5:10 98302 8972 99893 618 
79867 96845 511 98389 8526 99899 585 
80813 92477 512 98472 8101 99905 553 
81717 88297 5:13 98551 7696 99910 522 
82580 84298 ol 98626 7311 99915 494 
83403 80472 515 98698 6944 99920 467 
84190 76812 5:16 98765 6595 99924 44] 
84940 73311 517 98830 6263 99929 417 
85656 69962 518 98891 5947 99933 394 
86340 66760 519 98949 5647 99936 372, 
86992 63698 5°20 99004 5361 99940 351 
87614 60771 521 99056 5089 99944 332 
88208 57972 5-22 99105 4831 99947 313 
88774 55296 5-23 99152 4585 99950 296 
89314 52739 o24 99197 4351 99953 280 
89829 50295 5:25 99240 4128 99955 264 
90320 47960 5:26 99280 3917 99958 249 
90789 45728 527 99318 3716 99960 235 
91235 43596 528 99354 3525 99963 222 
91661 41559 5-29 99388 3344 99965 210 
92067 39613 5°80 99421 3171 99967 198 
92453 87755 581 99452 3007 99969 187 
92822 35980 532 99481 2852 99971 176 
93173 34285 533 99509 2704 99972 166 
93508 32667 534 99585 2563 99974 157 
93827 31122 5°85 99560 2430 99975 148 
94131 29647 5°36 99584 2303 99977 139 
94420 28239 5°87 99606 2183 99978 131 
94696 26895 588 99628 2069 99979 124 
94958 25613 5°89 99648 1960 99981 117 
95208 24390 5°40 99667 1857 99982 110 
95446 23222 S41 99685 1760 99983 104 
95673 22108 542 99702 1667 99984 98 
95889 21046 E48 99718 1579 99985 92 
96094 20033 aL 99734 1495 99986 87 
96289 19066 E45 99748 1416 99987 82 
96475 18144 546 99762 1341 99987 77 
96652 17265 547 99775 1270 99988 73 
96821 16428 548 99787 1202 99989 68 
96981 15629 a49 99799 1138 99990 65 

99990 61 


* Prefix -99999 to each entry. 


Tables of the Probability Integral 


TABLE III. Abscissa and Ordinate in terms of difference of Areas. 


0000000 

01253835 
0250689 
0376083 
0501536 
0627068 


0752699 
0878448 
1004337 
1130385 
1256613 


“1383042 
1509692 
1636585 
"1763742 
1891184 


2018935 
2147016 
"2275450 
2404260 
2533471 


2663106 
2793190 
2923749 
*3054808 
3186394 


3318533 
*8451255 
3584588 
3718561 
3853205 


3988551 
4124631 
*4261480 
4399132 
"4537622 


“4676988 
4817268 
4958503 
51007385 
56244005 


5388360 
5533847 
*5680515 
5828415 
‘6977601 


6128130 
“6280060 
6433454 
6588377 
6744898 


A 
re 


125335 
125354 
125394 
125453 
1255382 
125631 


125750 
125889 
126048 
126228 
126429 


126650 
126893 
127157 
127443 
127751 


128081 
128434 
128811 
129211 
129635 


130084 
130559 
131059 
131586 
132140 


132722 
133333 
133973 
134644 
135346 


136081 
136849 
137652 
138490 
139866 


140281 
141235 
142231 
143271 
144355 


145487 
146668 
147900 
149186 
150529 


151930 
153394 
154923 
156521 


119 
139 
159 
180 
201 


221 
243 
264 
286 
308 


330 
353 
376 
400 
424 


449 
474 
500 
527 
554 


582 
611 
640 
671 
702 


735 
768 
803 
839 
876 


914 
954 
996 
1039 
1085 


1132 
1181 
1232 
1286 
1342 


1402 
1464 
1529 
1598 
1670 


3989423 
3989109 
3988169 
3986603 
3984408 
3981587 


3978138 
3974060 
*3969353 
3964016 
*3958049 


°3951450 
3944218 
*3936352 
3927852 
*3918715 


3908939 
3898525 
‘3887469 
3875769 
3863425 


3850434 
3836794 
3822501 
3807555 
3791952 


°3775690 
3758766 
“ST41177 
3722919 
°3703990 


3684386 
3664103 
3643138 
3621487 
3599146 


3576109 
3552374 
3527935 
3502788 
3476926 


*3450346 
3423041 
*3395005 
3366233 
3336719 


3306455 
3275435 
3243652 
*3211098 
3177766 


313 
940 
1567 
2194 
2821 
3449 


4078 
4707 
5337 
5967 
6599 


7232 
7866 
8501 
9137 
9775 


10415 
11056 
11699 
12344 
12991 


13641 
14292 
14946 
15603 
16262 


16924 
17589 
18258 
18929 
19604 


20283 
20965 
21651 
22342 
23036 


23735 
24439 
25148 
25861 
26580 


27305 
28035 
28772 
29514 
30264 


31020 
31783 
32554 
33333 
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10 Tables for Statisticians and Biometricians 


TABLE III. Abscissa and Ordinate in terms of difference of Areas. 


A A2 A3 : A A? As 
ES a - - - = 
6744898 | jreig) | 1670 ve [ectealenais 787 R 
6903088 1747 3143646 795 
159937 g1 | 31436: 34915 9 
7063026 1828 3108732 804 
161765 86 | | 35719 9 
799.4791 1913 3073013 814 
163678 ed bi 36532 10 
7388468 2004 3036481 893 
7554150 | 2165682 | 9109 96 | .o999195 | 37356 g34 | 10 
167782 102 | 2 38189 il 
7721932 | s¢99¢4 | 2203 | 399 | 2960936 | soqa4 g44 | 
7891917 6 2312 2921902 856 
172296 Thad 39889 12 
8064212 2498 2882013 867 
: 174724 bye | 40757 12 
8238936 9552 2841256 880 
416212 | 177276 | ogg, | 183 | o7oggig | 41687 g93 | 18 
179961 143 42530 14 
“AbOGI7A S10 aoreg | 828288 | Sieg) WueeTOTO6a a ey letay B07 Py ae 
8778963 2981 3 | 9713653 921 
87789 185771 165. |. 44358 15 
8964734 3147 2669295 937 
: 188917 ele 45295 16 
9153651 3395 2624000 953 
9345893 | 192242 | 3513 | 193 | osma753 | 46247 970 | 1 
195760 209 47217 18 
9541653 | igoagg | 2727 | ooy | 2530535 | goons 988 | 15 
9741139 3954 2489330 1007 
203440 243 | % 49213 20 
9944579 4201 2433117 1028 
994457 207641 a71 | ‘243 50240 29 
1-0152220 é 4479 2382877 1049 
10364334 | 212114 | g7gq | 297 | -ossisgg | 51289 | jo7g | 28 
216882 326 52362 25 
10581216 | so19y7 | 8095 | gg | 2279226 | posng | 1097 | og 
1-0803193 a lee 2995767 1123 
2031 997432 | ° 399 | | 54582 28 
1°1030626 V4 5854 2171185 1152 
LOR 933286 Cee bs 55734 30 
11263911 6297 3 | 9115451 1182 
11503494 | 299583 | 799 | 495 | -oosgsg35 | 56916 | yoi5 | 33 
246374 ae 5 | 58130 35 
11749868 | ose70, | 7847 | gos | 2000405 | soagn | 1250 | ag 
1-2003589 7972 1941024 1288 
A 261693 709 | ° 60669 42 
1-2265281 8681 1880356 1330 
nee 270373 gos | | 61999 45 
1Ope5esd | rosa; | 29488 || bog |e ISISSO7 hater umimniaTo Ble 
12815516 = 10414 1754983 : 1425 


Tables of the Probability Integral 


TABLE IV, 
Extension of Table of the Probability Integral F=4(1— a). 


ee | e~4”dx, The table gives (—log F) for «. 
NQqrJ « 


—logF —log F 
197°30921 544°96634 
900586 210°56940 783°90743 
11°89285 224 °26344 1066 °26576 
15°20614 238°39135 139204459 
18°94746 252°95315 1761°24604 
23°11805 267°94888 2173°87154 
27°71882 283 °37855 4888 °38812 
32°75044 299°24218 8688 ‘58977 
38°21345 315°53979 13574°49960 
4410827 332°27139 19546°12790 
50°43522 34943701 26603 °48018 
57°19458 367 °03664 34746°55970 
64°38658 38507032 43975 36860 
72°01140 403538804 54289°40830 
8006919 42243983 
88°56010 441°77568 N.B. Toobtain anything 
97°48422 461°54561 but a rough apprecia- 
106°84167 481°74964 tion after «= 50, the 
116°63253 502°38776 table would require 
126°85686 523°45999 much extension, but 
for many practical 
137°51475 544°96634 problems it suffices to 
14860624 take after v=50: 
160°13139 
172-09024 ee ee 
184°48283 2p © 


197°30921 


From each of the values in this table ‘30103 must be subtracted, if we wish to 
obtain the probability 2/, then given by (—log 2), that the value is greater than 2, 
without regard to sign. 


2—2 
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TABLE V. Probable Errors of Means and Standard Deviations. 


n Na Ke 


3 


Xo x X2 


101 06711 04746 
102 4 :06678 04722 
103 06646 04699 
104 ‘06614 04677 
105 06582 04654 


67449 ‘47694 09445 ‘06678 
47694 *33724 09353 06614 
38942 27536 09265 06551 
33724 23847 ‘09179 06490 
30164 *21329 09095 06431 


106 06551 04632 
107 06521 04611 
108 *06490 04589 
109 06460 04568 
110 06431 04547 


27536 19471 09013 06373 
25493 18026 08934 ‘06317 
23847 "16862 08856 06262 
22483 15898 08781 06209 
21329 *15082 08708 06157 


SOND NS sty 


111 | -06402 | -04527 
112 | -06373 | -04507 
113 | 06345 | -04487 
114 | ‘06317 | +04467 
115 | :06290 | 04447 


20337 14380 08636 06107 
19471 13768 } 08566 *06057 
18707 13228 08498 “06009 
"18026 12747 08431 05962 
17415 12314 ‘08366 05916 


116 06262 04428 
1 06236 04409 
118 06209 04391 
119 06183 04372 
120 06157 04354 


16862 11923 é 08302 05871 
16359 11567 08240 05827 
"15898 11241 08179 05784 
"15474 10942 “08120 05742 
*15082 *10665 “08062 05700 


121 06132 | 04336 
122 } ‘06107 | -04318 
123 | 06082 | ‘04300 
124 | +06057 | -04283 
125 | -06033 | -04266 


14719 *10408 “08005 05660 
*14380 "10168 07949 05621 
"14064 09945 07894 05582 
13768 09735 07841 05544 
13490 09539 07788 05507 


126 06009 "04249 
127 05985 04232 
128 05962 04216 
129 05939 04199 
130 05916 04183 


13228 09353 07737 05471 
"12981 09179 ‘07687 05435 
12747 09013 07637 05400 
°12525 08856 07589 05366 
"12314 08708 07541 05332 


181 05893 04167 
132 05871 04151 
183 05849 04136 
134 *05827 04120 
135 05805 04105 


12114 08566 07494 05299 
"11923 08431 07448 *05267 
“11741 08302 07403 05235 
*11567 ‘08179 07359 05204 
“11401 08062 07316 05173 


136 | ‘05784 | -04090 
137 | -05763 | -04075 
138 | °05742 | -04060 
139 | -05721 | 04045 
140 } -05700 | -04031 


“11241 07949 07273 05143 
11088 07841 07231 05113 
10942 07737 ‘07190 05084 
“10800 07637 07150 05056 
“10665 07541 ‘07110 05027 


“10534 07448 ‘07071 “05000 
*10408 07359 07032 04972 
10286 07273 "06994 04946 
"10168 07190 06957 “04919 
*10055 ‘07110 06920 04893 


141 | -05680 | -04017 
142 | -05660 | -04002 
148 | -05640 | -03988 
144 | -05621 | -03974 
US | 05601 | -03961 


“09945 070382 : 06884 04868 
“09838 06957 ‘ 06848 04843 
09735 06884 06813 04818 
09636 06813 ‘06779 04793 
09589 06745 06745 04769 


146 | 05582 | -03947 
147 | -05563 | -03934 
148 | 05544 | -03920 
149 | -05526 | -03907 
150 } 05507 | -03894 
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TABLE V. Probable Errors of Means and Standard Deviations. 


x 


05489 
05471 
05453 
05435 
"05418 


05400 
05383 
05366 
05349 
05332 


05316 
05299 
“05283 
*05267 
05251 


05235 
05219 
05204 
05188 
05173 


05158 
705143 
05128 
05113 
“05099 


"05084 
05070 
05056 
05041 
05027 


"05013 
“05000 
“04986 
*04972 
04959 


“04946 
04932 
04919 
04906 
04893 


04880 
“04868 
04855 
04843 
04830 


04818 
04806 
‘04798 
04781 
04769 


Xe 


03881 
03868 


03856 
03843 


03831 


03819 
03806 


03794 


03782 
03771 


03759 
03747 
03736 
03724 
03713 


03702 
03691 
03680 
03669 
03658 


03647 
03637 
03626 
“03616 
*03605 


*03595 
03585 
03575 
“03565 
*03555 


03545 
03535 
03526 
03516 
03507 


03497 
03488 
03478 
03469 
03460 


03451 
03442 
038433 
03424 
03415 


03407 
03398 
03389 
03381 
08372 


Xi 


04757 
04746 
04734 
04722 
04711 


04699 
04688 
04677 
04666 
04654 


04643 
04632 
"04622 
04611 
04600 


04589 
"04579 
04568 
04558 
04547 


04537 
04527 
04517 
04507 
04497 


04487 
04477 
04467 
04457 
04447 


04438 
04428 
04419 
“04409 
04400 


04391 
04381 
04372 
04363 
04354 


04345 
04336 
04327 
04318 
04309 


04300 
04292 
04283 
04274 
04266 


Xo 


03364 
03356 
03347 
03339 
03331 


03323 
03315 
03307 
03299 
03291 


03283 
03276 
03268 
03260 
03253 


03245 
03238 
03230 
03223 
03216 


03208 
03201 
03194 
03187 
03180 


03173 
03166 
03159 
"03152 
03145 


03138 
03131 
03125 
03118 
03111 


03105 
03098 
03092 
03085 
03079 


03072 
03066 
03060 
03053, 
03047 


08041 


* 03035 


03029 
03022 
08016 


x 


04257 
"04249 
04240 
04232 
"04224 


04216 
04207 
04199 
04191 
04183 


04175 
04167 
*04159 
04151 
04143 


04136 
04128 
04120 
04112 
04105 


04097 
“04090 
“04082 
04075 
04067 


04060 


04053 
04045 
04038 
“04031 


04024 
04017 
“04009 
04002 
03995 


03988 
03981 
03974 
03968 
03961 


03954 
03947 
03940 
03934 
03927 


03920 


03913 


03907 
03901 
03894 


eS Se Eee eT 


Xo 


03010 
03004 
02998 
02993 
02987 


02981 
02975 
02969 
02964 
02958 


02952 
02947 
02941 
02935 
02930 


02924 
02919 
02913 
02908 
02903 


"02897 
02892 
02887 
02881 
02876 


02871 
02866 
02860 
02855 
02850 


02845 
02840 
02835 
02830 
02825 


02820 
02815 
02810 
02806 
02801 


02796 
02791 
02786 
02782 
02777 


02772 
02767 
02763 
02758 
02754 
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TABLE V. Probable Errors of Means and Standard Deviations. 


Xe 


xX Xg 


03888 02749 03600 02546 03368 
302 03881 02744 03595 02542 402 03364 
303 03875 02740 “03590 02538 403 03360 
304 03868 02735 03585 02535 404 03356 
03862 02731 03580 02531 405 03352 


03856 02726 03575 02528 406 03347 
307 03850 02722 03570 02524 407 03343 
308 03843 02718 03565 02521 408 03339 
309 03837 02713 “03560 02517 409 03335 
03831 "02709 03555 02514 410 03331 


03825 02704 03550 02510 411 03327 
312 03819 02700 03545 02507 412 03323 
313 03812 02696 03540 02503 413 03319 
31h “03806 02692 703535 02500 ALY 03315 
08800 02687 03530 02496 415 03311 


03794 02683 03526 02493 416 03307 
317 03788 02679 03521 02490 417 03303 
318 03782 02675 03516 02486 418 03299 
319 03776 02670 03511 02483 419 03295 
03771 02666 03507 02479 420 03291 


03765 02662 03502 02476 421 03287 
322 03759 02658 *03497 02473 422 03283 
823 03753 02654 03492 02469 ALB 03279 
32h 03747 02650 03488 02466 424 03276 
825 03741 02646 03483 02463 425 03272 


326 03736 02642 03478 02460 426 03268 


327 03780 02637 03474 02456 AZT 03264 
328 03724 02633 03469 02453 428 03260 
3829 03719 02629 03465 02450 429 03256 


3380 03713 02625 03460 02447 430 03253 


331 03707 02621 03456 02443 4S1 03249 
B82 03702 “02618 03451 02440 482 03245 
333 “03696 02614 03446 02437 ASS 03241 
B34 03691 02610 03442 02434 ABI 03238 


335 03685 02606 03438 02431 485 03234 


336 03680 “02602 
3387 03674 02598 
338 03669 02594 
839 “03663 02590 
340 03658 02587 


03433 | 02428 436 
03429 | -02424 437 
03424 | 02421 488 
03420 | -02418 489 
03415 | 02415 440 


03230 
03227 
03223 
03219 
03216 


341 03653 02583 03411 02412 AAA 03212 


342 | -03647 | -02579 03407 | -02409 442 | 03208 
343 | 03642 | -02575 03402 | -02406 443 | -03205 
344 | -03637 | -02571 ‘03398 | 02403 444 | 03201 


B45 03631 02568 038394 02400 44S 03197 


846 03626 02564 03389 02397 446 03194 


347 | -03621 | -02560 ‘03385 | 02394 447 | 03190 
348 | -03616 | 02557 ‘03381 | -02391 448 | 03187 
349 | -03610 | -02553 ‘03377 | 02388 449 | +03183 


850 | 03605 | 02549 03372 | 02385 ‘03180 
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TABLE V. Probable Errors of Means and Standard Deviations. 


X1 Xo Xe Xx Xo 
‘O38 176 02246 501 03013 02131 02873 02032 
03173 02243 502 03010 02129 *02871 02030 
03169 "02241 503 “03007 02127 *02868 “02028 
03166 02238 504 4 °03004 02124 |  °02866 02026 
03162 02236 505 03001 02122 i §6°028638 02024 
‘03159 02233 506 02998 “02120 ‘02860 02023 
*03155 02231 507 02996 02118 02858 “02021 
*03152 *02229 508 029938 02116 02855 02019 
“03148 02226 509 *02990 02114 f °02853 02017 
03145 *02224 $10 02987 02112 02850 02015 
03141 02221 $11 “02984 02110 b 6*02848 02014 
“03138 “02219 512 ‘02981 02108 "02845 “02012 
*03135 °02217 613 *02978 02106 02843 ‘02010 
03131 02214 514 02975 “02104 *02840 02008 
03128 02212 15 02972 *02102 02838 “02006 
03125 02209 516 "02969 “02100 02835 “02005 
“03121 ‘02207 617 ‘02966 702098 02833 02003 
03118 *02205 518 02964 02096 f -02830 02001 
03115 “02202 $19 ‘02961 02094 “02828 01999 
03111 *02200 520 02958 02092 02825 01998 
‘03108 02198 521 02955 02089 02823 01996 
‘03105 *02195 522 02952 02087 *02820 “01994 
“03101 02193 523 02949 "02085 02818 *01992 
“03098 “02191 524 "02947 02084 “02815 ‘01991 
03095 02188 625 “02944 "02082 02813 ‘01990 
03092 ‘02186 526 02941 “02080 02810 ‘01987 
“03088 02184 527 02938 ‘02078 “02808 ‘01986 
“03085 “02181 528 02985 02076 “02806 01984 
03082 02179 529 02933 02074 02803 01982 
03079 02177 5380 02930 02072 02801 “01980 
03075 02175 531 02927 02070 02798 ‘01978 
03072 02172 582 02924 02068 b °02796 01977 
“03069 “02170 583 "02922 02066 f §«6°027938 ‘01975 
‘03066 02168 584, 02919 02064 “02791 “01974 
“03063 02166 58. ‘02916 02062 02789 01972 
-03060 02163 536 02913 02060 02786 “01970 
*08056 02161 53 ‘02911 02058 02784. 01969 
03053 02159 538 02908 702056 02782 01967 
*03050 02157 589 02905 02054 § 02779 01965 
03047 "02155 540 02903 "02052 02777 "01964 
"03044 02152 641 “02900 “02051 02774 ‘01962 
08041 ‘02150 542 ‘02897 702049 02772 ‘01960 
03038 02148 543 02895 02047 02770 “01959 
03035 02146 544 "02892 "02045 02767 01957 
03032 02144 545 02889 02043 ‘02765 01955 
03029 02142 546 02887 02041 02763 *01954 
03026 02139 54Y fF 02884 02039 ‘02761 01952 
*03022 02137 548 02881 02037 *02758 *01950 
03019 02135 549 *02879 020386 ‘02756 01949 


03016 02133 550 02876 02034 02754 01947 
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TABLE V. Probable Errors of Means and Standard Deviations. 


Xo w xy X3 


02751 : 02644 01869 701 02548 01801 
02749 ‘| 02642 01868 702 02546 01800 
02747 4 02639 01866 708 02544 01799 
02744 3 j °02637 01865 704 02542 01798 
02742 q f °02635 01864 705 02540 01796 


02740 | °02633 01862 706 02538 01795 
02738 : 02631 01861 707 02537 01794 
02735 4 02629 01859 708 02535 01792 
02733 02627 01858 709 02533 01791 
02731 02625 01856 710 02531 01790 


02729 02623 01855 (ab 02530 01789 
02726 02621 01854 712 02528 ‘01787 
02724 02620 01852 713 02526 01786 
02722 02618 01851 714 02524 01785 
02720 02616 01849 715 02522 01784 


02718 02614 01848 716 02521 *01782 
02715 02612 01847 ales 02519 01781 
02713 02610 01845 718 02517 01780 
02711 ‘02608 01844 T19 02515 01779 
02709 02606 01843 720 02514 ‘O1777 


02707 02604 01841 | 721 02512 ‘01776 
02704 "02602 01840 122 02510 01775 
02702 “02600 01838 723 02508 01774 
02700 02598 01837 T2L 02507 ‘01773 
02698 02596 01836 V25 02505 01771 


02696 02594 01834 726 02503 01770 
02694 02592 01833 727 02502 ‘01769 
02692 02590 01832 728 02500 01768 
02689 *02588 01830 729 02498 ‘01766 
02687 02587 01829 730 02496 01765 


02685 "02585 01828 731 02495 01764 
02683 02583 01826 732 4 °*024938 01763 
02681 02581 01825 733 02491 01762 
02679 02579 01824 734 “02490 01760 
02677 02577 01822 135 02488 01759 


02675 02575 01821 786 02486 01758 
02672 02573 01820 737 02485 01757 
02670 02571 01818 735 02483 01756 
02668 02570 01817 739 02481 01754 
02666 02568 01816 740 02479 01753 


02664 02566 01814 TH 02478 01752 
"02662 02564 01813 T4H2 02476 01751 
02660 02562 01812 743 02474 01750 
‘02658 D 02560 01810 Thy 02473 01749 
02656 02558 ‘01809 745 02471 01747 


02654 02557 01808 746 02469 01746 
02652 02555 ‘01807 Thi 02468 01745 
02650 02553 01805 748 02466 01744 
02648 02551 01804 749 02465 01748 
02646 f °02549 01803 750 02463 01742 
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TABLE V. Probable Errors of Means and Standard Deviations. 


Xo n Xx Xo n x Xo 
02461 ‘01740 801 f 02383 ‘01685 851 02312 01635 
02460 ‘01739 802 02382 “01684 852 02311 01634 
"02458 ‘01738 803 02380 01683 853 02309 ‘01633 
"02456 ‘01737 804 02379 01682 854 02308 01632 
02455 01736 805 02377 ‘01681 855 “02307 ‘01631 
02453 01735 806 { 02376 *01680 856 02305 ‘01630 
*02451 ‘01733 807 4 *02374 ‘01679 857 02304 01629 
*02450 01732 808 02373 ‘01678 858 02303 01628 
“02448 ‘O1L731 809 02371 ‘01677 859 02301 ‘01627 
"02447 ‘01730 &10 02370 01676 860 *02300 01626 
"02445 *01729 811 02368 ‘01675 861 02299 01625 
"02443 01728 812 *02367 "01674 862 02297 01624 
"02442 ‘01727 813 02366 ‘01673 863 "02296 01624 
"02440 01725 81h 02364 01672 864 02295 01623 
02439 01724 815 “02363 ‘01671 865 02293 01622 
02437 01723 &16 ‘02361 ‘01670 866 "02292 ‘01621 
*02435 01722 817 02360 “01669 867 "02291 01620 
"02434 01721 818 02358 *01668 868 } 02289 ‘01619 
*02432 ‘01720 819 02357 ‘01667 869 "02288 01618 
02431 ‘01719 820 02355 ‘01666 870 02287 ‘01617 
"02429 01718 821 02354 ‘01665 871 02285 ‘01616 
“02428 ‘O1717 822 02353 01664 872 02284 ‘01615 
"02426 ‘01715 823 02351 ‘01662 873 *02283 01614 
"02424 ‘01714 824 02350 01661 874, “02281 ‘01613 
"02423 ‘01713 825 02348 01660 875 02280 01612 
"02421 ‘01712 826 02347 ‘01659 876 02279 ‘01611 
“02420 ‘O1711 827 "02345 ‘01658 877 ‘02278 ‘01610 
02418 ‘01710 828 02344 ‘01657 878 02276 ‘01610 
“02417 01709 829 02343 01656 879 02275 ‘01609 
*02415 ‘01708 830 02341 ‘01655 880 "02274 01608 
702414 ‘01707 831 02340 01654 881 02272 ‘01607 
*02412 01706 832 02338 01653 882 02271 “01606 
02410 01704 833 02337 01652 883 02270 ‘01605 
"02409 ‘01703 834 02336 ‘01651 884 02269 ‘01604 
02407 01702 885 02334 01651 885 02267 01603 
“02406 ‘01701 836 02333 01650 886 02266 “01602 
"02404 01700 837 02331 ‘01649 887 "02265 ‘01601 
02403 ‘01699 838 02330 ‘01648 888 02263 ‘01600 
02401 ‘01698 839 ‘02329 ‘01647 889 02262 “01600 
*02400 ‘01697 840 02327 ‘01646 &90 02261 "01599 
02398 *01696 S41 02326 01645 891 | °02260 01598 
‘02397 01695 852 02324 01644 892 02258 ‘01597 
02395 ‘01694 843 02323 ‘01643 893 02257 ‘01596 
"02394 01693 844 f °02322 01642 S94 *02256 01595 
"02392 01692 845 *02320 01641 895 "02255 “01594 
02391 01690 846 02319 ‘01640 896 02253 701593 
*02389 01689 847 | °02318 * 01639 897 | :02252 *01592 
02388 ‘01688 848 02316 01638 898 02251 *01592 
02386 ‘01687 849 02315 01637 899 “02250 ‘01591 
02385 ‘01686 850 02313 01636 900 “02248 “01590 
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TABLE V. TABLE VI. 
Probable Errors of Means and Standard Deviations, Probable Errors of Coefficient of Variation. 
A 1X A3 

Xx Xa at Xx Xs Ud ¥ + + 
02247 | -01589 951 | 02187 | -01547 O | poorer: | Mabeooolo ag 
02246 | -01588 952 | 02186 | 01546 tL Siccosn | ac0070 8) mae 
02245 | -01587 953 | 02185 | -01545 oS eocne | uO bl aecy 
02243 | 01586 954 | -02184 | -01544 3 1 ee oes | s00aT0 tapes 
02242 | 01585 955 | 02183 | -01543 41 oasis | 00s Bae 
02241 | 01585 956 | -02181 | -01543 1-00908 
02240 | 01584 957 | -02180 | -01542 3 eo 101266 ie 
02238 | 01583 9568 | 02179 | -O1541 tL Bere, (pies a eres 
02237 | 01582 959 } 02178 | -01540 Boe, tmroote? Ol ieeas 
ry * . *| « . Gg 
02936 | -01581 960 | 02177 | -01539 Pag Larsen kia Rs, 
02235 | 01580 961 | 02176 | -01539 1-03280 
02233 | -01579 962 | -02175 | 01538 ra be eee Ge oe 
02932 | -01578 963 | 02174 | 01537 FL aot, (enon ae 
02231 | -01578 964 | -02172 | -01536 i | users | D820 a 
02230 | ‘01577 965 | “02171 | -01535 Pad Pee pabie cs Pes. 
02229 | -01576 966 | 02170 | -01535 1:07070 
02227 | 01575 967 | 02169 | -01534 pian ever abate 
02226 | -01574 968 | -02168 | -01533 oe ahs pabcceecbt| Me 
02225 ‘01573 969 | -02167 ‘01532 i 1967395 | 109990" | “aoe 
02224 | -01572 970 | 02166 | -01531 A Re PENG anaes 
02223 | 01572 971 | 02165 | -01531 1°12192 
02221 | -O1571 972 | 02163 | -01530 ad rem Ce ob ee 
02220 | -01570 973 | -02162 | -01599 pea Pv isrmite en pe 
02219 | 01569 974 | 02161 | -01528 e, |raracie tt cue 
“COS + ke 0S * e . 
02218 | -01568 975 | 02160 | -01527 BE ee a Ln a 
02217 | -01567 976 | 02159 | -01597 1°18539 
02215 | -01566 o7y | -02158 | -01596 ome Wiper bry) 
02214 | -01566 978 | -02157 | -01525 ABP Shew pre a 
02213 | 01565 979 | 02156 | -01524 re Weer vrP Mc | 
"09919 E 2 ° Ae . 5 DAC 
o2212 | -01564 980 | 02155 | -O1524 oy [eoanass ctl ate 
02211 | 01563 981 | 02153 | -01593 1-25991 
02209 | -01562 982 | -02152 | -01592 oT] boeg ee || miecroueny 
02208 | “01561 983 | 02151 | -01521 atl Peerage) oe GP eee 
02207 | -01561 984 | 02150 | -01520 on |) ay-aest | mueoaeo ee 
| 2.2, * vay . A 
02206 | -01560 985 | 02149 | -01520 Br | haooeocsd| ee ee 
02205 | ‘01559 986 | -02148 | ‘01519 1°34422 
02203 | -01558 987 | -02147 | -01518 oe |) teers Fl maeaeol cease | 
02202 | -01557 938 | -02146 | -01517 oy LL atercone, (miweeed ie Me 
02201 | 01556 939 | 02145 | -01517 |p atesee, || MeeCoO mm 
02200 | -01556 990 | 02144 | ‘01516 oo (| anoneo fh Sten 
02199 | “01555 991 | 02143 | -O1515 ; 1-43709 
02198 | 01554 992 | -02142 | -01514 Mf teehee? 2) Mteasese aie 
02196 | -01553 993 | -02140 | “01514 ye Diesen ti ah ae 
02195 | -01552 994 | -02139 | “01513 t \ esteuseg || eee 
02194 | -O1551 02138 | - 4 Bia 

995 | 0213 01512 aa Pree Gee Fees 
02193 | -O1551 996 | ‘02137 | -O1b11 153734 
02192 | -01550 997 | -02136 | -01510 4 A egeieiee. || Spee Seales 
02191 | 01549 998 | 02135 | -01510 Hl 1) 2643522 || - a-5reo7 peeee! 
02189 | -01548 999 1} -02134 | -01509 2 Mes 1:60059 oes 
02188 | -01547 1000 | -02133 | -015 

D1g08 60 | 61-23724 | 162214 | oinn 
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TABLE VII. Abac for Probable Errors of r. 


Scale of Correlation 
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Abac for determining the Probable Errors of Correlation Coefficients. 
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TABLE VIII. Values of 1-7? for r=-001 to ‘999. 
Values of 1—r*. 


‘000 001 002 ‘003 004 005 006 ‘007 ‘008 ‘009 


1-000 000 | 999 999 | +999 996 | 999 991 | 999 984 | 999 975 | 999 964 | 999 951 | 999 936 | 999 919 
999 900 | 999 879 | -999 856 | 999 831 | -999 804 | ‘999 775 | 999 744 | 999 711 | -999 676 | ‘999 639 
‘999 600 | 999 559 | 999 516 | -999 471 | 999 424 | 999 375 | -999 324 | ‘999 271 | 999 216 | 999 159 
999 100 | 999 039 | -998 976 | -998 911 | -998 844 | 998 775 | ‘998 704 | ‘998 631 | ‘998 556 | ‘998 479 
‘998 400 | 998 319 | ‘998 236 | 998 151 | -998 064 | ‘997 975 | -997 884 | -997 791 | :997 696 | ‘997 599 
‘997 500 | 997 399 | -997 296 | ‘997 191 | -997 084 | ‘996 975 | 996 864 | 996 751 | 996 636 | ‘996 519 
996 400 | 996 279 | 996 156 | 996 031 | -995 904 | 995 775 | 995 644 | 995 511 | :995 376 | ‘995 239 
995 100 | 994 959 | 994 816 | 994 671 | 994 524 | 994 375 | 994 224 | 994 071 | 993 916 | ‘998 759 
‘993 600 | 998 439 | -993 276 | 993 111 | -992 944 | ‘992 775 | ‘992 604 | ‘992 431 | -992 256 | 992 079 
‘991 900 | 991 719 | 991 536 | ‘991 351 991 164 | 990 975 | ‘990 784 | 990 591 | -990 396 | ‘990 199 


‘990 000 | 989 799 | -989 596 | ‘989 391 | 989 184 | ‘988 975 | ‘988 764 | 988 551 | ‘988 336 | ‘988 119 
‘987 900 | ‘987 679 | ‘987 456 | ‘987 231 | 987 004 | ‘986 775 | 986 544 | 986 311 | ‘986 076 | *985 839 
985 600 | 985 359 | 985 116 | 984 871 | :984 624 | 984 375 | 984 124 | 983 871 | :983 616 | 983 359 
983 100 | ‘982 839 | ‘982 576 | 982 311 | 982 044 | ‘981 775 | 981 504 | 981 231 | -980 956 | ‘980 679 
‘980 400 | ‘980 119 | ‘979 836 | ‘979 551 | 979 264 | ‘978 975 | ‘978 684 | ‘978 391 | -978 096 | ‘977 799 
‘977 500 | ‘977 199 | -976 896 | ‘976 591 | 976 284 | ‘975 975 | 975 664 | 975 351 | 975 036 | ‘974 719 
‘974 400 | 974 079 | -973 756 | ‘973 431 | 973 104 | ‘972 775 | 972 444 | 972 111 | 971 776 | ‘971 439 
‘971 100 | ‘970 759 | 970 416 | 970 071 | ‘969 724 | ‘969 375 | 969 024 | ‘968 671 | 968 316 | 967 959 
‘967 600 | ‘967 239 | 966 876 | 966 511 | ‘966 144 | ‘965 775 | 965 404 | ‘965 031 | 964 656 | ‘964 279 
963 900 | 963 519 | ‘963 136 | 962 751 | 962 364 | ‘961 975 | 961 584 | ‘961 191 | -960 796 | ‘960 399 


960 000 | 959 599 | 959 196 | 958 791 | -958 384 | 957 975 | 957 564 | ‘957 151 | 956 736 | ‘956 319 
955 900 | 955 479 | -955 056 | ‘954 631 | 954 204 | 953 775 | 953 344 | ‘952 911 | 952 476 | ‘952 039 
951 600 | 951 159 | ‘950 716 | 950 271 | 949 824 | 949 375 | 948 924 | 948 471 | 948 016 | ‘947 559 
‘947 100 | ‘946 639 | 946 176 | 945 711 | 945 244 | 944 775 | -944 304 | 943 831 | -943 356 | ‘942 879 
942 400 | 941 919 | ‘941 436 | -940 951 | 940 464 | 939 975 | 939 484 | 938 991 | 938 496 | ‘937 999 
937 500 | 936 999 | 936 496 | 935 991 | 935 484 | -934 975 | -934 464 | 933 951 | °933 436 | 932 919 
932 400 | 931 879 | 931 356 | -930 831 | ‘980 304 | 929 775 | 929 244 | 928 711 | ‘928 176 | 927 639 
927 100 | 926 559 | 926 016 | ‘925 471 | 924 924 | ‘924 375 | 923 824 | ‘923 271 | 922 716 | ‘922 159 
"921 600 | ‘921 039 | -920 476 | -919 911 | ‘919 344 | 918 775 | -918 204 | ‘917 631 | 917 056 | °916 479 
915 900 | 915 319 | ‘914 736 | 914 151 | 913 564 | 912 975 | -912 384 | ‘911 791 | 911 196 | ‘910 599 


910 000 | 909 399 | ‘908 796 | ‘908 191 | :907 584 | 906 975 | -906 364 | ‘905 751 | 905 136 | 904 519 
903 900 | ‘903 279 | ‘902 656 | ‘902 031 | 901 404 | 900 775 | ‘900 144 | *899 511 | ‘898 876 | -898 239 
‘897 600 | *896 959 | *896 316 | ‘895 671 | -895 024 | 894 375 | ‘893 724 | °893 071 | 892 416 | *891 759 
‘891 100 | ‘890 439 | ‘889 776 | ‘889 111 | ‘888 444 | ‘887 775 | ‘887 104 | ‘886 431 | 885 756 | °885 079 
"884 400 | ‘883 719 | °883 036 | *882 351 | ‘881 664 | 880 975 | -880 284 | ‘879 591 | 878 896 | °878 199 
‘877 500 | *876 799 | °876 096 | °875 391 | °874 684 | *873 975 | 873 264 | 872 551 | -871 836 | 871 119 
‘870 400 | ‘869 679 | *868 956 | ‘868 231 | °867 504 | 866 775 | 866 044 | ‘865 311 | 864 576 | °863 839 
‘863 100 | ‘862 359 | -861 616 | ‘860 871 | ‘860 124 | °859 375 | *858 624 | *857 871 | 857 116 | ‘856 359 
855 600 | 854 839 | *854 076 | +853 311 | 852 544 | 851 775 | 851 004 | *850 231 | 849 456 | *848 679 
"847 900 | 847 119 | 846 336 | 845 551 | -844 764 | 843 975 | ‘843 184 | 842 391 | 841 596 | 840 799 


840 000 | 839 199 | 838 396 | 837 591 | °836 784 | ‘835 975 | 835 164 | *834 351 | 833 536 | ‘832 719 
831 900 | ‘831 079 | 830 256 | 829 431 | 828 604 | ‘827 775 | 826 944 | 826 111 | -825 276 | -824 439 
823 600 | °822 759 | ‘821 916 | 821 071 | 820 224 | 819 375 | -818 524 | 817 671 | *816 816 | °815 959 
815 100 | 814 239 | °813 376 | *812 511 | °811 644 | ‘810 775 | -809 904 | -809 031 | -808 156 | :807 279 
“806 400 | 805 519 | *804 636 | *803 751 | ‘802 864 | ‘801 975 | ‘801 084 | 800 191 | *799 296 | ‘798 399 
“797 500 | “796 599 | *795 696 | °794 791 | 793 884 | °792 975 | *792 064 | “791 151 | *790 236 | "789 319 
‘788 400 | "787 479 | °786 556 | "785 631 | *784 704 | "783 775 | °782 844 | *781 911 | *780 976 | *780 039 
‘779 100 | °778 159 | "777 216 | °776 271 | 775 324 | -774 375 | °773 424 | °772 471 | -771 516 | °770 559 
769 600 | °768 639 | "767 676 | "766 711 | °765 744 | "764 775 | "763 804 | °762 831 | °761 856 | *760 879 
*759 900 | °758 919 | "757 936 | 756 951 | *755 964 | *754 975 | "753 984 | "752 991 | °751 996 | 750 999 
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TABLE VIII. Values of 1—r* for r=‘001 to ‘999. 
Values of 1-1. 


000 ‘001 002 003 004 005 006 007 *008 009 


“750 000 | 748 999 | 747 996 | “746 991 | 745 984 | "744 975 | 743 964 | "742 951 | “741 936 | "740 919 
*739 900 | °738 879 | "737 856 | °736 831 | "735 804 | "734 775 | ‘733 744 | ‘732 711 | "731 676 | "730 639 
°729 600 | *728 559 | °727 516 | *726 471 | 725 424 | 724 375 | °723 324 | *722 271 | 721 216 | *720 159 
“719 100 | *718 039 | *716 976 | °715 911 | *714 844 | °713 775 | °712 704 | °711 631 | °710 556 | -709 479 
°708 400 | °707 319 | "706 236 | °705 151 | °704 064 | *702 975 | *701 884 | "700 791 | 699 696 | ‘698 599 
‘697 500 | *696 399 | 695 296 | °694 191 | -693 084 | *691 975 | -690 864 | ‘689 751 | 688 636 | -687 519 
‘686 400 | 685 279 | 684 156 | *683 031 | 681 904 | 680 775 | °679 644 | ‘678 511 | 677 376 | 676 239 
‘675 100 | 673 959 | °672 816 | 671 671 | -670 524 | ‘669 375 | °668 224 | ‘667 071 | 665 916 | ‘664 759 
‘663 600 | -662 439 | 661 276 | ‘660 111 | °658 944 | ‘657 775 | °656 604 | 655 431 | 654 256 | 653 079 
‘651 900 | “650 719 | 649 536 | *648 351 | -647 164 | 645 975 | 644 784 | 643 591 | 642 396 | “641 199 


*640 000 | ‘638 799 | 637 596 | ‘636 391 | 635 184 | 633 975 | ‘632 764 | ‘631 551 | 630 336 | -629 119 
*627 900 | -626 679 | *625 456 | ‘624 231 | 623 004 | °621°775 | °620 544 | ‘619 311 | “618 076 | *616 839 
615 600 | -614 359 | *613 116 | “611 871 | -610 624 | ‘609 375 | 608 124 | *606 871 | *605 616 | “604 359 
‘603 100 | *601 839 | 600 576 | 599 311 | °598 044 | 596 775 | 595 504 | 594 231 | ‘592 956 | -591 679 
590 400 | 589 119 | ‘587 836 | -586 551 | -585 264 | 583 975 | 582 684 | 581 391 | ‘580 096 | 578 799 
*577 500 | 576 199 | ‘574 896 | 573 591 | 572 284 | 570 975 | *569 664 | *568 351 | 567 036 | 565 719 
‘564 400 | 563 079 | °561 756 | 560 431 | +559 104 | 557 775 | 556 444 | 555 111 | 553 776 | °552 439 
551 100 | 549 759 | ‘548 416 | 547 071 | 545 724 | -544 375 | 543 024 | 541 671 | 540 316 | 538 959 
*537 600 | 536 239 | ‘584 876 | 533 511 | 532 144 | 530 775 | 529 404 | -528 O31 | °526 656 | ‘525 279 
‘523 900 | 522 519 | ‘521 186 | ‘519 751 | 518 364 | 516 975 | 515 584 | 514 191 | 512 796 | 511 399 


510 000 | ‘508 599 | 507 196 | ‘505 791 | -504 384 | 502 975 | 501 564 | 500 151 | 498 736 | -497 319 
“495 900 | -494 479 | -493 056 | -491 631 | -490 204 | -488 775 | -487 344 | -485 911 | -484 476 | 483 039 
“481 600 | 480 159 | ‘478 716 | -477 271 | -475 824 | -474 375 | -472 924 | -471 471 | -470 016 | -468 559 
‘467 100 | 465 639 | 464 176 | ‘462 711 | -461 244 | -459 775 | 458 304 | 456 831 | 455 356 | -453 879 
"452 400 | -450 919 | 449 436 | -447 951 | 446 464 | +444 975 | +443 484 | -441 991 | 440 496 | 438 999 
‘437 500 | 435 999 | -434 496 | -432 991 | -431 484 | -429 975 | 428 464 | 426 951 | 425 4386 | -423 919 
"422 400 | -420 879 | °419 356 | 417 831 | 416 304 | 414 775 | 413 244 | -411 711 | ‘410 176 | -408 639 
‘407 100 | -405 559 | 404 016 | 402 471 | -400 924 | 399 375 | 397 824 | 396 271 | 394 716 | 393 159 
391 600 | -390 039 | *388 476 | °386 911 | °385 344 | 383 775 | °382 204 | °380 631 | 379 056 | 377 479 
‘375 900 | *374 319 | ‘372 736 | 371 151 | 369 564 | 367 975 | 366 384 | 364 791 | 3863 196 | 361 599 


“360 000 | -358 399 | °356 796 | 355 191 | 353 584 | 351 975 | 350 364 | 348 751 | 347 136 | 345 519 
"343 900 | 342 279 | 340 656 | 339 031 | 337 404 | °335 775 | 334 144 | 332 511 | 3830 876 | 329 239 
327 600 | *325 959 | 324 316 | °322 671 | 321 024 | 319 375 | 317 724 | 316 071 | *314 416 | 312 759 
311 100 | 309 489 | 307 776 | ‘306 111 | -304 444 | -302 775 | *301 104 | *299 431 | ‘297 756 | 296 079 
294 400 | 292 719 | -291 036 | *289 351 | -287 664 | ‘285 975 | :284 284 | *282 591 | -280 896 | -279 199 
‘277 500 | 275 '799 | *274 096 | -272 391 | -270 684 | -268 975 | -267 264 | 265 551 | ‘263 836 | 262 119 
"260 400 | 258 679 | ‘256 956 | -255 231 | -253 504 | -251 775 | 250 044 | -248 311 | 246 576 | 244 839 
243 100 | 241 359 | 239 616 | -237 871 | -236 124 | °234 375 | -232 624 | °230 871 | ‘229 116 | 227 359 
225 600 | 223 839 | :222 O76 | -220 311 | 218 544 | 216 775 | 215 004 | ‘213 231 | ‘211 456 | -209 679 
‘207 900 | -206 119 | -204 336 | -202 551 | -200 764 | 198 975 | 197 184 | 195 391 | °193 596 | 191 799 


*190 000 | *188 199 | 186 396 | °184 591 | -182 784 | 180 975 | 179 164 | "177 351 | °175 536 | +173 719 
‘171 900 | °170 079 | *168 256 | *166 431 | -164 604 | *162 775 | -160 944 | 159 111 | -157 276 | 155 439 
153 600 | *151 759 | °149 916 | *148 O71 | 146 224 | 144 375 | 142 524 | 140 671 | 1388 816 | 136 959 
135 100 | "133 239 | *131 376 | *129 511 | *127 644 | *125 775 | +123 904 | 122 O31 | -120 156 | -118 279 
116 400 | *114 519 | 112 686 | °110 751 | *108 864 | *106 975 | *105 084 | °103 191 | *101 296 | -099 399 
097 500 | 095 599 | *093 696 | 091 791 | :089 884 | ‘087 975 | 086 064 | ‘0384 151 | 082 236 | 080 319 
078 400 | 076 479 | 074 556 | 072 631 | (070 704 | ‘068 775 | 066 844 | ‘064 911 | 062 976 | -061 039 
059 100 | 057 159 | 7055 216 | 053 271 | 051 324 | 049 375 | 047 424 | ‘045 471 | 043 516 | 041 559 
039 600 | 037 639 | (035 676 | 033 711 | 031 744 | 029 775 | 027 804 | ‘025 831 | °023 856 | :021 879 
019 900 | ‘017 919 | 015 986 | 013 951 | ‘011 964 | 009 975 | :007 984 | ‘005 991 | 003 996 | -001 999 
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TABLE IX. Values of the Incomplete Normal Moment Function [1m (2). 


Tables for Statisticians and Biometricians 


A. Odd Moments mp (x) = bn (#)/{(n—1) (n—8) (n — 5)... 2}. 


Ms (a) 


WWM HHHHH HHH DODDS eosscse 
SBS GHOVAH RWWA S GHNAGH RWWNS 


BWW S Gor 


SHRVWAN PBWNS GHVRAK 


2 
2 
2 
8 
3 
3 
8 
3 
8 
B 
3 
8 
3 
4’ 
y 
4 
4 
4 
ye 
4 
Le 
ov 
4h 
& 


Bs 


*0000000 
“0019897 
0078996 
"0175545 
*0306721 


0468770 
0657177 
0866883 
*1092507 
*1328570 


1569716 
*1810901 
2047562 
2275737 
*2.492148 


"2694247 
*2880214 
3048932 
*3199921 
*3333265 
3449513 
*3549587 
3634677 
*3706152 
*3765478 


*3814140 
*3853593 
*3885213 
*3910268 
3929897 


“3945104 
*3956755 
*3965582 
3972197 
*3977101 


3980696 
3983304 
*3985175 
3986503 
3987436 


*3988085 
*3988530 
*3988833 
*3989037 
3989173 


3989263 
*3989321 
3989359 
*3989383 
*3989398 


*3989408 
3989423 


*0000000 
*0000050 
‘0000787 
0003920 
0012105 


0028688 
0057372 
“0101861 
"0165494 
"0250925 


“0359862 
"0492895 
"0649423 
*0827672 
*1024819 
1237174 
"1460428 
°1689923 
*1920929 
*2148899 


*2369694 
2579749 
*2776192 
2956902 
*3120515 


3266380 
*3394489 
*3505370 
3599983 
*3679593 


*3745671 
“3799784 
*3843517 
3878403 
3905878 


38927244 
*3943653 
*3956099 
3965425 
38972329 


*3977378 
*3981028 
*3983635 
3985475 
*3986759 


3987645 
“3988248 
3988656 
3988927 
3989106 
3989222 
*3989423 


“0000000 
“0000000 
“0000005 
“0000059 
°0000321 


‘0001183 
0003390 
*0008146 
"0017172 
0032702 


0057399 
0094199 
0146092 
*0215865 
0305828 


0417570 
0551764 
“0708039 
0884945 
“1080009 


*1289874 
*1510502 
1737425 
“1966019 
‘2191769 


*2410506 
*2618602 
*2813106 
*2991823 
*3153329 


3296946 
3422662 
*3531029 
*3623049 
*3700046 


*3763548 
*3815183 
*3856585 
3889331 
*3914881 


*3934552 
*38949499 
*3960708 
*3969007 
3975073 


3979452 
*3982573 
*3984770 
*3986298 
*3987348 


*3988061 
3989423 


My (x) 


*0000000 
“0000000 
“0000000 
“0000001 
“0000006 


“0000037 
“0000151 
*0000493 
“0001350 
0003242 


“0006988 
0013795 
"0025293 
0043539 
*0070957 


0110219 
0164068 
0235098 
0325513 
"0436894 


*0569995 
“0724606 
0899486 
*1092390 
1300173 


1518971 
1744437 
*1972006 
2197160 
*2415682 


*2623860 
2818638 
2997718 
*3159582 
*33038476 


3429335 
*3537687 
3629529 
*3706199 
3769253 


*8820351 
*3861165 
*3893304 
*3918258 
3937367 


*3951801 
3962557 
3970466 
*3976205 
*3980315 


3983221 
3989423 


Mog (x) 


“0000000 
“0000000 
“0000000 
“0000000 
“0000000 


“0000001 
“0000005 
0000024 
“0000086 
*0000259 


“0000687 
"0001634 
"0003549 
0007135 
0013414 


*0023776 
“0040005 
"0064248 
0098944 
0146688 


*0210055 
“0291380 
0392533 
*0514703 
0658224 


0822459 
*1005767 
*1205553 
1418391 
*1640231 


“1866637 
2093055 
*2315079 
2528687 
*2730432 


2917571 
3088145 
*3240979 
*3375646 
*3492376 


3591947 
*3675554 
3744677 
*3800964 
3846117 


*3881809 
*3909614 
*3930967 
3947135 
*3959207 


3968097 
*3989423 


Incomplete Normal Moment Functions 


TABLE IX. Values of the Incomplete Normal Moment Function. 
B. L£ven Moments my (x) = pn (x)/{(n —1) (n— 8) (n —5)...1}. 


x Meg (2) mg (x) Meg (x) msg (x) M40 (x) 


0:0 “0000000 0000000 “0000000 “0000000 0000000 
0-1 0001325 0000002 “0000000 *0000000 “0000000 
0:2 °0010512 “0000084 “0000000 0000000 “0000000 
0°38 0034951 “0000626 “0000008 “0000000 “0000000 
O-4 0081136 0002572 “0000058 “0000001 “0000000 
0:5 0154298 0007604 “0000270 “0000008 “0000001 
0°6 *0258121 0018200 "0000925 *0000037 0000001 
ov "0394585 0037575 0002588 *0000139 “0000006 
0°8 *0563914 *0069507 0006223 “0000437 0000025 
0-9 0764632 "0118045 0013297 *0001177 0000086 
1:0 0993740 — 0187171 *0025857 “0002812 0000251 
a9 *1246965 0280428 *0046525 0006094 "0000658 
1°2 *1519070 *0400559 *0078427 0012160 “0001558 
1°3 "1804203 0549214 0125028 0022617 0003386 
14 2096248 0726741 0189894 0039577 0006842 
15 2389164 0932091 0276408 0065653 "0012964 
1°6 2677274 *1162835 0387442 0103869 0023209 
D7, 2955511 "1415300 0525059 0157516 0039494 
IES: *3219594 *1684803 "0690258 0229926 0064207 
1°9 *3466134 *1965937 0882796 0324204 0100147 
2:0 *3692680 2252921 “1101113 0442938 0150415 
2:1 *3897700 2539927 1342371 0587910 0218224 
2°2 *4080525 *2821413 “1602593 0759866 "0306667 
23 *4241237 3092387 1876903 0958345 0418437 
24 *4380556 *3348616 2159821 "1181613 “0555560 
2°5 *4499695 *3586763 *2445598 1426700 0719132 
2°6 4600231 °3804450 °2728554 "1689546 0909136 
27 *4683965 *4000247 *3003387 *1965228 *1124320 
2:8 *4752816 *4173616 *3265431 2248263 *1362197 
29 4808719 4324798 *3510842 2532933 1619132 
30 "4853546 *4454679 *3736720 2813629 1890538 
31 *4889053 ‘4564647 *3941138 *3085150 *2171145 
32 4916838 "4656432 4123121 3342962 °2455315 
33 *4938321 4731975 *4282552 3583379 2737379 
34 “4954736 “4793298 “4420056 *3803672 “3011962 
35 *4967130 *4842409 4536843 4002102 *3274261 
36 ‘4976381 *4881218 *4634555 “4177877 *3520261 
37 *4983205 *4911484 *A715111 °4331061 *3746880 
38 4988183 *4934784 “4780568 *4462441 3952025 
39 ‘4991771 "4952491 °4833001 “4573366 4134583 
40 “4994330 *4965779 “4874418 4665592 *4294345 
41 “4996133 *4975627 *4906683 *4741120 *4431886 
2 “4997391 4982835 “4931479 “4802063 *4548407 
Ls "4998258 “4988045 4950279 "4850521 4645574 
4h “4998849 “4991766 4964343 “4888500 4725352 
45 *4999247 "4994392 4974729 “4917846 ‘4789861 
46 4999512 *4996222 “4982298 4940207 4841246 
Wtf “4999688 *4997483 *4987744 *4957010 4881574 
Ws 4999802 "4998342 “4991613 4969464 ‘4912765 
49 "4999876 “4998919 "4994326 4978572 4936544 
5:0 "4999923 4999303 *4996206 “4985144 4954417 


5000000 “5000000 5000000 “5000000 “6000000 
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Tables for Statisticians and Biometricians 


TABLE X. Diagram of Generalised ‘Probable Error. 
Table of Generalised ‘ Probable Errors. 


Number of 
Variables Probable Error 


0°674,4898 
1:177,4062 
1538, 1667 
1°832,1239 
2:086,0146 
2°312,5982 
2°519,0869 
2°710,0022 
2°888,3962 
3°056,4366 
3°215,7402 


RSD OND AD WH 


Nm 


Diagram for Value of Probable Error for n Variables. 


Number of Variables 


Determination of Normal Curve from Tail 25 


TABLE XI. Constants of Normal Curve from Moments of Tail 


about Stump. 


Values of the Functions yr, and Wy, required to determine the Constants of a 
Normal Frequency Distribution from the Moments of tts Truncated Tail. 


h 


OABHNAAW SSNS 


meoesssessesssessesesese: 
RSG SDRARNRBSWSKSSSSSSSSSS 


1 


671 
573 
574 
“576 
578 
*580 
581 
583 
585 
587 
*588 
605 
622 
638 
653 
“668 
*682 
696 
‘709 
*722 
"734 


¥3 


1:253 
1°259 
1°265 
1:271 
1-276 
1°282 
1°288 
1°294 
1°300 
1°305 
1°311 
1°371 
1°432 
1°495 
1°560 
1°626 
1°693 
1°762 
1°833 
1°904 
1:977 


Ys 


2000 
2°016 
2°032 
2°049 
2-066 
2°083 
2°100 
2°118 
2°136 
2°155 
2°173 
2°377 
2°617 
2°902 
3°241 
3°646 
4:133 
4°720 
5°433 
6°303 
7371 


h’ 


CSICS RS) RSIS LS RSIEG CSRS 09 a ee 
AS GARAKAK SBHSSBMVWAKAKSBOH 


V1 


"134 
“746 
"757 
“767 
SHU 
°787 
“796 
804 
813 
*820 
828 
835 
842 
848 
*854 
“860 
866 
“871 
876 
880 
*888 


Yo 


1:977 
2°051 
2°126 
2°202 
2280 
2°358 
2°437 
2°517 
2°598 
2°679 
2°762 
2°845 
2°929 
3°013 
3°098 
3°184 
3°270 
3°357 
3°445 
3°532 
3°969 


v3 


7371 
8°690 
10°331 
12°383 
14-968 
18-248 
22-439 
27°832 
34-823 
43956 
55977 
71-925 
93-248 
121°988 
161-038 
214°537 
288°434 
391°374 
535-963 
740°796 
[4299-226] 


Let d equal distance of centroid of tail from stump, = = standard deviation of 


the tail about its mean, and m =its area. 


Gi) Find y, from W, = 2?/d?. 
(ii) From this value of h’ find y., then c=d x yy, gives the standard 
deviation of the uncurtailed normal curve. 


Hence from table determine h’. 


(iii) h=h’xo gives the origin of the uncurtailed normal curve. 

(iv) Knowing fh’, Table II gives $ (1+) and therefore the ratio $(1—a) 
of tail to total area of curve V, or N=n/4(1-—a). For many purposes it is 
. sufficient to use V=n xy. 
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TABLE XII. Test for Goodness of Fit. Values of P. 


rad 


1 | 606531 | -801253 | -909796 | -962566 | ‘985612 | 994829 | -998249 | 999438 | ‘999828 
2 | 367879 | °572407 | 735759 | °849146 | -919699 | -959840 | ‘981012 | ‘991468 | ‘996340 
8 | 223130 | -391625 | °557825 | -699986 | *808847 | 885002 | 934857 | ‘964295 | 981424 
4 | 135335 | -261464 | -406006 | 549416 | °676676 | -779778 | 857123 | 911413 | ‘947347 
5 | 082085 | 171797 | 287298 | :415880 | 543813 | 659963 | *757576 | °834308 | 891178 
6 | 049787 | *111610 | °199148 | *306219 | °423190 | °539750 | -647232 | ‘739919 | ‘815263 
7 | 030197 | 071897 | *135888 | -220640 | -320847 | -428880 | 536632 | °637119 | °725444 
8 | 018316 | 046012 | 091578 | +156236 | :238108 | °332594 | :433470 | °534146 | 628837 
9 | 011109 | °029291 | -061099 | *109064 | °178578 | ‘252656 | ‘342296 | :437274 | 532104 
10 | 006788 | -018566 | 040428 | :075235 | *124652 | °188573 | 265026 | °350485 | :440493 
11 | ‘004087 | 011726 | 026564 | ‘051380 | ‘088376 | *138619 | -201699 | 275709 | °357518 
12 | 002479 | 007383 | -017851 | -034787 | ‘061969 | °100558 | 151204 | 213308 | °285057 
18 | ‘001503 | 004637 | 011276 | :023379 | :043086 | ‘072109 | *111850 | *162607 | -223672 
14 | 000912 | :002905 | 007295 | ‘015609 | ‘029636 | ‘051181 | ‘081765 | *122325 | 172992 
15 | 000553 | 001817 | 004701 | 010363 | 020256 | -036000 | 059145 | ‘090937 | °132061 
16 | 000885 | -001134 | 003019 | :006844 | 013754 | 025116 | :042380 | ‘066881 | -099632 
17 | 000208 | ‘000707 | -001933 | ‘004500 | 009283 | 017396 | 030109 | 048716 | :074364 
18 | :000123 | 000440 | -001234 | 002947 | -006232 | -011970 | :021226 | :035174 | 054964 
19 | :000075 | 000273 | 000786 | 001922 | ‘004164 | ‘008187 | -014860 | °025193 | 040263 
20 | 000045 | -000170 | 000499 | :001250 | :002769 | :005570 | :010336 | :017913 | :029253 
21 | 000028 | -000105 | -000317 | ‘000810 | ‘001835 | :003770 | :007147 | 012650 | -021093 
22 | 000017 | ‘000065 | -000200 | ‘000524 | °001211 | 002541 | -004916 | ‘008880 |} :015105 
23 | :000010 | 000040 | °000127 | 000338 | ‘000796 | :001705 | ‘003364 | :006197 | 010747 
24 | 000006 | °000025 | ‘000080 | 000217 | 000522 | ‘001139 | :002292 | 004301 | 007600 
25 | 000004 | 000016 | ‘000050 | 000139 | ‘000341 | ‘000759 | :001554 | :002971 | -005345 
26 | ‘000002 | 000010 | ‘000032 | 000090 | -000223 | -000504 | 001050 | ‘002043 | :003740 
27 | 000001 | -000006 | *000020 | 000057 | -000145 | ‘000333 | :000707 | 001399 | 002604 
28 | °000001 | 000004 | -000012 | 000037 | ‘000094 | 000220 | 000474 | -000954 | :001805 
29 | °000001 | ‘000002 | ‘000008 | 000023 | ‘000061 | :000145 | 000317 | 000648 | -001246 
30 | °000000 | 000001 | ‘000005 | ‘000015 | ‘0000389 | 000095 | :000211 | ‘000489 | -000857 
40 | 000000 | -000000 | 000000 | -000000 | 000001 | -000001 | -000003 | 000008 | 000017 
50 | 000000 | ‘000000 | ‘000000 | 000000 | :000000 | :000000 | 000000 | -000000 | -o00000 
60 | ‘000000 | 000000 | ‘000000 | -000000 | 000000 | 000000 | :000000 | -000000 | -o00000 
70 | ‘000000 | *000000 | ‘000000 | :000000 | :000000 | -000000 | :000000 | -000000 | -000000 


Tables for Testing Goodness of Fit 


TABLE XII—(continued). 


n'=14 n’=15 n= 


1 | ‘999950 | -999986 | 999997 | -999999 1 1 

2 | 998496 | ‘999406 | 999774 | -999917 | -999970 | *999990 | 999997 | -999999 
& | ‘990726 | 995544 | 997934 | -999074 | -999598 | 999830 | ‘999931 | -999972 
4 | ‘969917 | 983436 | 991191 | -995466 | -997737 | 998903 | 999483 | -999763 
5 | 981167 | -957979 | -975193 | -985813 | -992127 | -995754 | -997771 | -998860 
6 | 873365 | ‘916082 | -946153 | -966491 | 979749 | 988095 | -993187 | -996197 
7 | "799073 | *857613 | 902151 | *934711 | -957650 | -973260 | -983549 | -990125 
8 | “713304 | "785131 | 843601 | -889327 | 923783 | ‘948867 | 966547 | -978637 
9 | 621892 | -702931 | °772943 | 831051 | ‘877517 | 913414 | -940261 | -959743 
10 | *580387 | *615960 | -693934 | -762183 | -819739 | -866628 | -903610 | -931906 
11 | *443263 | *528919 | -610817 | °686036 | °752594 | 809485 | °856564 | -894357 
12 | 362642 445680 527643 | °606303 | °679028 | *743980 | -800136 | ‘847237 
13 | *293326 | -369041 | 447812 | 526524 | -602298 | -672758 | °736186 | -791573 
14 | 232993 | 300708 | 373844 | -449711 | 525529 | -598714 | 667102 | -729091 
15 | *182498 | -241436 | 307354 | °378154 | -451418 | 524638] °595482 | -661967 
16 | 141130 | *191236 | 249129 | -313374 | -882051 | °452961 | 523834 | -592547 
17 | -107876 | *149597 | °199304 | 256178 | 318864 | 885597 | -454366 | -523105 
18 | 081581 | *115691 | °157520 | -206781 | -262666 | -323897 | 888841 | °455653 
19 | :061094 | ‘088529 | 123104 | ‘164949 | :213734 | -268663 | 328532 | -391823 
20 | 045341 | ‘067086 | 095210 | -130141 | °171932 | -220220 | -274229 | -332819 
21 | °033371 | 050380 | 072929 | *101632 | ‘136880 | °178510 | -226291 | -279413 
22 | 024374 | 037520 | ‘055362 | 078614 | 107804 | °148191 | *184719 | -231985 
23 | 017676 | 027726 | 041677 | ‘060270 | 084140 | °113785 | *149251 | °190590 
24 | 012733 | 020341 | ‘031130 | 045822 | :065093 | 089504 | °119435 | ‘155028 
25 | 009117 | 014822 | 023084 | 034566 | 049943 | 069824 | -094710 | *124915 
26 | 006490 | 010734 | ‘017001 | ‘025887 | 038023 | :054028 | 074461 | 099758 
27 | 004595 | 007727 | 012441 | 019254 | 028736 | 041483 | °058068 | -078995 
28 | 008238 | ‘005532 | ‘009050 | 014228 | 021569 | 031620 | 044938 | 062055 
29 | 002270 | 003940 | 006546 | ‘010450 | 016085 | -023936 | :034526 | -048379 
80 | 001585 | ‘002792 | 004710 | 007632 | -011921 | -018002 | 026345 | -037446 
40 | 000086 | ‘000072 | 000138 | :000255 | ‘000453 | 000778 | 001294 | :002087 
50 | 000001 | -000001 | 000003 | ‘000006 | 000012 | 000023 | 000042 | -000075 
60 | :000000 | 000000 | 000000 | ‘000000 | 000000 | -000001 | -000001 | -000002 
70 | 000000 | ‘000000 } 000000 | ‘000000 | ‘000000 | -000000 | :000000 | -000000 


27 


1° 
999989 
999894 
999431 
997929 
994213 
‘986671 
‘973479 
952946 
923839 
885624 
838571 
*783691 
722598 
657277 
589868 
522438 
456836 
394578 
336801 
284256 
237342 
196152 
160542 
“130189 
"104653. 
083428 
065985 
051798 


003272 
000131 
000004 
000000 
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999996 
999954 
999722 
“998898 
996685 
991868 
‘982907 
968171 
946223 
916076 
877384 
830496 
“776408 
"716624 
652974 
587408 
521826 
457930 
397132 
340511 
288795 
2.42392 
201431 
"165812 
"135264 
109399 
‘087759 
069854 


004995 
000221 
000007 
000000 
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TABLE XII. Test for Goodness of Fit. 


“999998 


999980 
999868 
999427 
998142 
995143 
989214 
978912 
‘962787 
939617 
‘908624 
869599 
822952 
"769650 
‘711106 
649004 
585140 
521261 
*458944 
399510 
343979 
293058 
247164 
206449 
‘170853 
140151 
*114002 
091988 


007437 
000365 
000013 
000000 


999999 
999992 
999939 
999708 
“998980 
‘997160 
993331 
986304 
974749 
957379 
933161 
901479 
862238 
815886 
"763362 
"705988 
645328 
583040 
5207388 
“459889 
“401730 
347229 
297075 
251682 
211226 
175681 
144861 
“118464 


010812 
000586 
000022 
000001 


1° 
1999997 
999972 
999855 
999452 
998371 
995957 
991277 
983189 
970470 
951990 
926871 
894634 
855268 
809251 
"757489 
"701224 
“641912 
581087 
520252 
‘460771 
*403808 
*350285 
*300866 
255967 
215781 
180310 
"149402 


015369 
000921 
000038 
“000001 


1 
999999 
999987 
999929 
‘999711 
999085 
997595 
994547 
989012 
979908 
966121 
946650 
920759 
‘888076 
848662 
803008 
*751990 
‘696776 
638725 
‘5679267 
519798 
461597 

405760 
353165 
304453 
260040 
*220131 
184752 


021387 
001416 
000064. 
000002 


1° 
999994 
999966 
999851 
999494 
998596 
996653 
992946 
986567 
976501 
961732 
941383 
914828 
881793 
*842390 
“797120 
"746825 
692609 
635744 
577564 
5619373 
462373 
“407598 
355884 
307853 
263916 
224289 


029164 
002131 
000104 
000004 


"999997 
999981 
999924 
999748 
999302 
998315 
996372 
992900 
‘987189 
978436 
965819 
948589 
926149 
898136 
864464 
825349 
"781291 
733041 
681535 
627835 
673045 


*518247 


464447 
412528 
*363218 


066128 
‘006467 
000407 
000019 


Values of P. 
n=27 | n’=28 
1° 1 
tbe ds 
1: de 
ate i 
999998 | 999999 
999984 | °999993 
999924 | 999962 
999726 | :999853 
999194 | -999546 
997981 | 998803 
"995549 | 997239 
991173 | °994294 
‘983974 | 989247 
‘973000 | 981254 
957334 | -969432 
936203 | ‘952947 
909083 | °931122 
875773 | °903519 
‘836430 | *870001 
“791556 | 830756 
"741964 | °786288 
‘688697 | °737377 
632947 | “685013 
575965 | -630316 
‘518975 | 574462 
*463105 | 518600 
‘409833 | -463794 
358458 | 410973 
*311082 | 360899 
‘267611 | °314154 
039012 | ‘051237 
003144 | :004551 
000168 | -000264 
000007 | ‘000011 


999999 
999991 
“999960 
999863 
999599 
998988 
997728 
995384 
991377 
985015 
975536 
962181 
944272 
921288 
892927 
859149 
820189 
"776543 
728932 
678248 
625491 
571705 
617913 
“465066 
“414004 


083937 
009032 
000618 
000030 
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68479282 
61816058 
48905897 
33438109 


Le] 


bole 
om 
(coker) 
CO 
me OD 
© GO 
bo © 
bo © 
me OD 


280445839 
2°61630713 
2°42473615 
2:23046765 
2:03401675 
3°83576379 
3°63599760 
3°43494271 
3:23277708 
302964420 
482566143 
4-62092598 
441551928 
4:20951024 
400295765 
5°79591210 
558841744 
5°38051190 
517222904 
6:96359847 
6°75464644 
654539633 
6°33586907 
612608346 
791605644 
7°70580334 
¥-49533808 
728467333 
707382065 
886279064 
8-65159301 
8°44023670 
822872997 
801708042 
9:80529511 
9°59338058 
9°38134293 
_ 916918780 
10:95692047 
10°74454589 
10'53206866 
10°31949311 
10°10682329 
11°89406301 


log e~ 4x" 


1:78285276 
156570552 
1:34855828 
113141104 
291426380 
2°69711655 
2:47996931 
2:26282207 
2-04567483 
3°82852759 
3°61138035 
339423311 
3°17708587 
495993863 
4°74279139 
452564414 
430849690 
4-09134966 
587420242 
5°65705518 
543990794 
522276070 
5:00561346 
6°78846622 
657131898 
635417173 
6°13702449 
791987725 
770273001 
7-48558277 
7+26843553 
705128829 
883414105 
8°61699381 
8:39984657 
8-18269932 
9:96555208 
9°74840484 
9°53125760 
9°31411036 
9:09696312 
10°87981588 
1066266864 
10-44552140 
10-22837416 
10-01122691 
11-79407967 
11°57693243 
11:35978519 
1114263795 


TABLE XIII. Auailiary Table A. 


x? | log {x ye en | 


x? | log {x N a, 


1168121586 
1146828520 
11:25527422 
1104218593 
12'82902315 
12°61578858 
12-40248475 
12°18911408 
13:97567885 
13°76218123 
13°54862328 
13°33500696 
13°12133415 
1490760662 
1469382607 
1448099412 
14-26611232 
1405218213 
15°83820498 
15-62418221 
15°41011512 
15°19600496 
16°98185290 
16°76766009 
16°55342762 
16°33915654 
16°12484787 
17°91050256 
1769612157 
17°48170578 
1726725605 
1705277323 
18°83825810 
18°62371146 
18-40913404 
18719452656 
19°97988972 
19°76522419 
19°55053062 
19°33580963 
1912106183 
20-90628780 
20°69148812 
20°47666333 
20°26181397 
20-04694054 
21°83204355 
21-61712348 
21:40218080 
21°18721596 


log e78x? 


1292549071 
12°70834347 
1249119623 
12-27404899 
1205690175 
13:83975450 
13°62260726 
13°40546002 
13'18831278 
1497116554 
1475401830 
1453687106 
1431972382 
1410257658 
1588542934 
1566828209 
15°45113485 
15°23398761 
15:01684037 
16°79969313 
16°58254589 
16°36539865 
1614825141 
17'93110417 
17°71395693 
1749680968 
1727966244 
17:06251520 
18'84536796 
18-62822072 
18:41107348 
18°19392624 
19°97677900 
19°75963176 
1954248452 
19°32533727 
19°10819003 
20°89104279 
20°67389555 
20°45674831 
20°23960107 
20°02245383 
21°80530659 
21°58815935 
21°37101211 
21°15386486 
2293671762 
22°71957038 
2250242314 
2228527590 
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30 Tables for Statisticians and Biometricians 


TABLES XIV—XVI. Auailiary Tables B,C and D. 


TABLE XIV (B). 
Table of colog [n]:—[n]= n(n —2)(n—4)....46 


n — 
colog [n] PeoaNNOR. colog [n] VE ih pe 
aL 
00000000 2 1-69897000 ; 
52287875 4 1-09691001 1 ee 
2°82390874 6 2°31875876 2 Bee 
3-97881070 8 3°41566878 3 0832646 
3-02456819 10 4-41566878 4 0455003 
598317551 12 533648753 5 "0253474 
686923215 1h 6:19035949 6 0143060 
7-69314089 16 8:98623951 7 0081506 
8:46269197 18 9°73096701 8 0046776 
9:18393837 20 10:42993701 9 0026998 
11:86171908 22 1108751433 10 0016654 
12-49999124 24h 13-70730309 11 0009112 
13-10205123 26 14:29232974 12 0005321 
1567068747 28 1684517171 13 0003115 
16°20828947 30 17°36805045 14 0001828 
18°71692778 82 1986290048 15 ‘0001076 
19:19841384 Sh 20:°33142156 16 0000634 
9165434579 86 92°77511906 17 0000374 
2208614407 88 93:19533546 18 ‘0000221 
24-49507946 40 25°59327547 19 "0000132 
26-88229561 42 97-97002618 20 0000078 
97-24882715 dh 28:32657350 21 ‘0000046 
99-59561464 46 30-66381567 22 0000027 
31-92351678 48 32:98257443 23 ‘0000016 
32-23332070 50 33-28360443 24 0000011 
3452575052 52 35°56760109 25 0000007 
3680147465 54 37°83520733 26 “0000004 
37-06111196 56 38-08701930 27 ‘0000003 
39-30523711 58 40°32359131 28 “0000002 
41°53438510 60 42:54544006 29 0000001 
4374905526 62 44:75304837 “0000000 
45:94971471 64 4694686839 
4613680135 66 4712732446 
48°31072655 68 4929481554 
50:47187746 70 51-44971750 
52°62061911 72 53°59238501 
5475729625 Th 55°72315329 TABLE XVI (D). 
5688223499 76 57:84233970 
58-99574426 78 59°95024509 
59°09811717 80 60°04715511 Function Log. Function 
6118963215 82 62°13334125 
63:27055406 8h 64-20906197 
65°34113514 86 66'27456352 7. 
6740161588 88 68-33008084 e-4 1°7828527590 
ee. 90 LL te e 
1°49318448 92 241205051 i 2 7. 
7554697793 96 "645665142 
7756020620 98 78:46542534 
79'56457100 100 80°46542534 


TABLE XV (C). 


a 


Probability of Association on Correlation-Scale 


TABLE XVII. 


Values of (—log P) corresponding to given values of y* in a fourfold table. 
(Extension of Table XII for n’=4.) 


x? |-logP! x? -log P x? 


=, 


: 26 | 5-021 60 | 10-097 | 1100 | 237-439 
0:242 | 27 | 5-230 60 | 12:231 | 1150 | 248°287 
0°407 | 28 | 5°440 70 | 14:370 | 1200 | 259°135 
0583 | 29 | 5:650 80 | 16518 | 1250 | 269-983 

; 380 | 5860 90 18659 § 1300 | 280°832 


1850 | 291°681 


WOOHNAD NP ee 
(=) 
I 
fon) 
oO 


0'952 | 31 | 6°071} 100 | 20°809 
1143 | 82 | 6281} 150 | 31:579 | 1400 | 302°531 
1337 | 33 | 6-492] 200} 42:375 | 1450 | 313°381 
: 84} 67034 250} 53°184 | 1500 | 324-231 
85 | 6914} 3800} 64-002 | 1550 | 335-081 


86 | 7126} 350 | 74826 | 1600 | 345°931 
87 | 7337} 400 | 85°655 | 1650 | 356°782 
88 | 7549} 450 | 96:487 | 1700 | 367-633 
89 | 77614 500 | 107-321 f 1750 | 378-484 
40 | 7972} 50 | 118158 § 1800 | 389°335 


41 | 8184] 600 | 128:997 | 1850 | 400-187 
42 | 8397] 650 | 139°837 # 1900 | 411°0388 
48 | 8609} 700 | 150°678 } 1950 | 421-890 
44) 8821} 750 | 161520 § 2000 | 432-742 
45 | 9:084} 800 | 172°364 | 2050 | 443°594 


46 | 9246} 850 | 183-208 | 2100 | 454°446 
47 | 9459} 900 | 194:053 | 2200 | 476°151 
48 | 9672] 950 | 204-899 | 2300 | 497°856 
49 | 9:885} 1000 | 215°745 | 2400 | 519°561 
50 |10°097} 1050 | 226°592 | 2500 | 541:267 

237°439 4 2600 | 5629738 


TABLE XVIII. 


-log P 


562:9738 
584°680 
606°387 
628094 
649°801 


758°341 
866°886 
975°434 
1083°995 
1192'538 


1301:092 
1409°649 
1518°206 
1626°765 
1735°324 


1843°885 
1952°446 
2061-008 
2169°570 
2278°133 


2386°697 
2495°261 
2603°825 
2712°390 
2820°955 


2929°521 


Values of (—log P), entering with r and yop. 
Values of yc,. 

01 02 03 ‘O4 05 06 
0:05 6°248 1907 1:020 0675 0-498 0°392 
. | 0075 13°228 3°760 1:908 1-217 0°874 0:674 
= | o-1 22°924 6°267 3:076 1910 1°343 1019 
ert O18 50°687 13°329 6298 3°784 2°586 1916 
ese, 90035 23°254 10771 6°343 4:259 3°100 
= 03 206'348 52°453 23°836 13°758 9:057 6478 
et || 02 380°266 96:013 43°254 24°726 16112 11:407 
b> | 06 626°428 157°607 70°669 40°177 26°025 18°312 
06 970°879 243°753 108-980 61°747 39°845 27922 
ov 1463-946 367:°033 163°781 92°579 59°584 41°634 
0-8 2220°267 556°100 247°801 | 139°832 89-819 62°625 
0-9 3607°924 902°949 401°907 | 226°479 | 145:241 | 101-085 
0:95 | 5056'547 1265013 | 562°757 | 816°904 | 203-069 | 141:207 
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2929°521 
3038086 
3146°652 
3255'219 
3363°785 


3472°352 
3580°919 
3689°486 
3798°053 
3906°621 


4015'188 
4123°756 
4232°324 
4340°892 
4449°46] 


4558-029 
4666°597 
4775166 
4883°735 
4992°304 


5100°873 
5209°442 
5318°011 
5426°580 


‘07 


0°322 
0°545 
0°814 
1-498 
2°384 
4/906 
8°552 
13642 
20°713 
30°792 
46°209 
74°449 
103°886 


‘08 


0:273 
0-456 
0-675 
1:218 
1924 
3903 
6686 
10°597 
16:020 
23°740 
35°539 
57°134 
79-671 


Values of 7. 


32 Tables for Statisticians and Biometricians 


TABLE XIX. 
Values of 2 corresponding to the values of (—logP) in Table XVIII. 


Values of yo. 


“Ol ‘02 08 ‘OL 


31°84 10°88 6°36 4°51 
64:66 19°95 10°89 7°38 
109°82 31:93 16°64 10°90 
238°45 65°13 32°08 20°07 
422-29 111°35 53°16 32°29 
956'68 246°62 | 114:05 67°14 
1758°21 447°81 204°07 118718 
2892°33 73195 | 330°80 | 189°82 
447902 | 1129710 | 50765 | 289°58 
6750°09 | 1697:24 | 760°43 | 431°96 
10233°49 | 2568°34 | 1147°76 | 649°98 
1662437 | 4166°12 | 1857-93 | 1049-48 
2329586 | 5833°82 | 2599-00 | 1466-24 


Values of 7. 


TABLE XX. 


Values of log x? corresponding to values of r and yo, in Tables 
AVII and XVIII. 


Values of ,o,. 


02 


10366 0°8035 06542 0°5465 


1:2999 10370 0°8681 0°7466 0°6542 05775 0°5159 
15042 12212 10374 0:9047 0°8028 0°7210 0°6522 
18138 15062 13025 11535 10386 0:9455 0°8686 
20467 1°7256 15091 13493 12240 1°1222 10400 
2°3920 2°0571 18270 1°6543 15176 14057 13148 
2°6511 23098 2°0725 1:8928 17493 16307 15305 
2°8645 25196 2°2783 20942 19464 18235 1°7188 
3°0527 2°7056 2°4618 22748 2°1239 19980 18904 
3°2297 2°8811 26354 2°4465 2°2935 21654 20554 
3°4097 3:0598 2°8129 26224 2°4678 23379 2'2262 
3°6197 3°2690 30210 28293 2°6732 25419 2°4286 


3°4148 2°9738 


al 


—_— 


Abacs for Determining the Kquiprobable Tetrachoric r. 33 


XXI. Abac to determine o,. 


ww N 


an 


q 


NSN WS 


7 


ZA [2 TD 


i 


dy 


eee 
7 


f imneaaee 


SSeS KY N 

SS eS SS SNS 
SSSA SANS SS 

BSR SRE RWS 
SEES SSSSs5 


NJ 
‘\ A UREA ESS EER BS RET ES SES 
SSASSAS SS Soe SSSR 
Se See SESS POSSESSES SSIS 


SN REESE TEN KS SS 
SS SJ NX —— Scie SNES ANGE BEEN RSENS EE 

—- bs Sex =e = Ke SSA —- poe EES SSS ASSES SJ 
SSS = acs i SESS SS hee oes SS BREEN WEARS SSUET ASRS 


SJ = 
SES NS: CA Ee GR EE eke 2 NOG WSR EE 
PS SD EI SG, EE SB Nes ES RSS SS SAAS BCS! KAN 
TE ESS ae SET ER TE SE SE VG Aen er REUSE Se NE 
ES | — Fe Seneres EA eee wee SSs 


= ———— — —— = ——————— ——— 
RRsat TONES <== PPS SEY q 
Se : oo = Ss === SSS 
SSS SSS = = — SS Se 
=SSSSSSESS SSS SS SS SS SS ee 
KN 
SS  WESSSSAAS SEIS SSAR ARRAS 
Ry y NN At EARS ERE SRS SSN N JOKE x SS ES eS SS 
BARRA SIS RY RST] AB RS WS MISS 
Sean RS RSESRERKIKg De SES SE EE 
NAANIAASAOAANIANINANKA SAS SSSR EESESESSSORSSS SSS 
SN\AANARANA BERANE RAR NARA PAS AG 6S TAGS ET ES 
SSOSSTRN TH PARIS AAS SERRE A NS ee 
KANSANS MARANA RISA Se Ne re 
STS BRASS SSSsxo GRAS a el DES Goa ENE On 
Das NES LANIAIAANS IWS SASS SSSSSSSsS 
LYNN NNN SWATH NARKANKAAASN KAANANNARARAANRSAS IES SSN NENG NEE NOY 


h N NI Sa 
EGS N NX 
| Se ees 


= Ss SSS SS SS SSS aaa SS Se ee oad 
SPSS SOSBSSO N SEES N es oS NI 


SOSH 


iN SCR SN DSSS SSS ae NER Re Ga SH 
S SSS SASS SS Seer SOS SS Se en ee ee a eS 
RSS SONS EROS Ra ee eee 

PSISSSES SiS SSS Ss ISS = POSS SRN ee See ed SNE EIS 

See ee re ene Soe SSS] SSS SSNS SS SESS SES SASS SOE oe NS 
oa Sta SSS a = == EQ Res Aan ESC SRN QU ONS CS Sa NE eS 


is Oy BE SE Bg eS RT == 22] CESGNE DEAS GEES aad BS 


TST SSeS = SSSIOS'S ————— SSS SS 
SS SSS — 
SSS = = SSS SSS = Se 


> Soe See ae Sea. e aan en eS fos —— === 


SS —o= = ——— SS le eee Ee 
Se SS ST Se AOE NO Ss TSS SS SSRRRSSSSSS ee 
ISPSISTSSN TOSS SSS Sit == SS BS SSS SS SSS eae 
SOG Gases <——s SS SOS SS Sees Ro Rea Geen eS e 
SRS SETS SAT SSRI Sa = SSISSTEOSIES < SPS SS SS SS ee ee ee 
asa SS SSS = Sex = SSeS SSE SRS MESSisS os a SSS SZ We Se 
SSO ——— SoS Se eee Se 


= Sa Ten DEN SSS SES SESS 
SISSY : = oS = SSSR SEG SENG ASE S BGS Ss SARS SS 


See po pode] — SESSSES 5 SSSR —— 
= <= SSeS SESS —— —— SS I 
INS SS SS SSS ae SSeS SES = = ——— SSeS NS ESS 
a SS EE Om He. | ee Ned Ne ES 2M GRE: WER NOES OER SI = Sd ESE 


i 
ean eae yi Sees cement — a —S a eae ee teeeeend 
SS ——— SS SSS = ae —— aS = SS 


SOS 
SSS = PSSSSS SSS SSS SES 3 Seve SEEN TR Ea 
0:65 75 +82 “9 99 993 
- 60: 0-70 “eb tai®, _ "BB -90 "92 are 95 ‘96 ‘97 ‘980 ‘985 990 logo 994 -995 996 997 ‘9982 “999 


Scale of 4(14a,) and 4 (1+). 


a 


B. 


SIS “~~ 3 


“0! 


44 
4:3 
4-2 
41 
4-0 
3-9 
3°83 
a7 
3-6 
3:5 
3-4 
33 
3-2 
31 
3-0 
2-9 
2-8 
2-7 
26 
2:5 
2-4 
98 
2:2 
2-1 
2-0 
19 
1:8 
1-7 
16 
1-5 
1-4 
1:3 
12 
“i 
1-0 
0-9 
0'8 
0-7 
06 
0-5 
0-4 
0-3 
02 
0-1 


‘01 


d4 


Tables for Statisticians and Biometricians 


XXII. Abac to determine rp. 


PEE 


-02 


‘08 


04 j 05 06 = Oe 08 
Value of yor. 


Approximate Values of Probable Error of r 


Approaimate values of Probable Error of r from a four-fold Correlation 


Table (to be used with x, of Table V). 
Values of x, for Values of 1. 


TABLE XXIII 


‘50 
“51 
52 
53 
‘54 


55 
56 
57 
‘58 
59 


‘60 
‘61 
62 
63 
64 


1°2533 
1°2535 
1°2539 
1°2546 
1°2556 


1°2569 
1°2585 
1°2604 
1°2626 
1°2652 


1:2680 
12712 
1°2748 
1:2787 
1°2830 


TABLE XXIV, 


Values of ya for Values of $(1+a). 


1°2877 
1°2928 
1°2984 
1°3044 
1°3109 


1°3180 
1°3256 
1°3338 
1°3427 
1°3523 


1°3626 
1°3738 
1°3859 
1°3990 
1°4183 


— a 


1°4288 
1°4457 
1°4641 
1°4844 
1°5067 


1°5315 
1°5590 
1°5897 
1°6245 
1:6640 


1°7094 
1°7623 
1°8249 
1°9003 
1°9937 


°9D. 
96 
97 
‘98 
985 


990 
‘991 
“992 
993 
994 


‘995 
996 
997 
‘998 
999 


4843 
*4687 
*4526 
4362 
*4192 


“4018 
3838 
“3652 
3461 
3262 


*3057 
2843 
"2620 
2387 
2142 


2°1132 
2°2740 
2°5071 
2°8915 
3°2097 


3°7333 
3°8854 
4°0639 
4°2'784 
4°5419 


4°8779 
5°3278 
59776 
7°0465 
9°3870 


5—2 
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36 Tables for Statisticians and Bionetricians 


TABLE XXYV. 


ee ) 
Soa fo 5-3 in be oven 


Values of y= ——.. 


2 n 
=o" ae | 3 | (l+2*) 2. dz. 


aah.) 


ee 
Sealers 


Or, the probability that the mean of a sample of n, drawn at random from a 
normal population, will not exceed (in algebraic sense) the mean of the popu- 
lation by more than z times the standard deviation of the sample. 


Zz n=2 n=3 n=4 | n=5 n=6 n=7 n=8 n=9 n=10 


53173 564975 +-| 56324 | 57438 58404 569267 60052 60776 61450 
56283 ‘59806 62405 —| 64520 66329 67920 69347 "70644 "71835 — 
569277 64367 68038 70958 "73396 "75493 "77329 78960 80422 
62112 68570 | °73088 “76574 79396 81749 83747 85466 ‘86961 
64758 72361 “77491 81305 —| °84281 86672 88627 90249 ‘91607 
67202 75725 —| -81245+)| °85182 *88129 90398 92178 93594 94730 
69440 | “78673 84394 88295 —| -91085+) °93138 94677 95847 96744 
“71478 81235 —| ‘87005 —| 90758 | 93317 95112 96396 97325+)] -98005+ 
73326 83448 89154 92688 94983 ‘96517 ‘97560 | 98279 ‘98780 
°75000 =| °85355+] -90915+] ‘94194 96221 ‘97509 98343 ‘98890 99252 
‘76515 — | *86997 92358 95367 97137 98208 ‘98867 99279 99539 
"77886 88411 93540 | 96282 ‘97818 98702 99220 99528 99713 
“79129 89631 94512 96998 98324 99051 “99458 ‘99688 ‘99819 
80257 90687 95312 ‘97559 98703 99301 “99619 ‘99791 99885 — 
91603 "95975 —| -98003 98988 99480 99730 | °99859 99926 
82219 92400 | -96525+) 98355 —| °99204 ‘99610 “99806 99903 ‘99951 
83075 —| -93097 96985 +] 98636 99369 ‘99704 | ‘99860 99933 99968 
83859 ‘93708 ‘97372 98862 99496 | 99774 ‘99897 99953 99978 
84579 94246 97698 99045 —| 99595 —| -99826 99924 99967 99985 + 
85242 94721 ‘97974 | 99193 ‘99672 99864 | ‘99943 | :99976 “99990 
85854 95143 98210 99315+]| -99732 99894 99957 99983 99993 
86420 | 95518 98411 99415+)| 99780 | -99916 99968 99988 "99995 
*86945+] *95854 | -98585—] °99498 99818 99933 99975 +) "99991 “99996 
87433 96154 | -98734 | 99568 99849 99946 99981 99993 99997 
87888 96424 “98864 ‘99625+) 99874 | -99957 “99985 —| :99995 99998 
88312 ‘96667 98978 ‘99674 99894 ‘99965 —| °99988 99996 “99999 
88709 ‘96887 99077 99715 +] 99910 99971 ‘99991 ‘99997 99999 
89081 ‘97087 ‘99163 99750 99924 99976 99993 99998 “99999 
89430 ‘97269 "99240 99780 99935 —| 99980 99994 | :99998 99999 
89758 97434 | -99308 99806 99944 99984 99995 +} ‘99999 |1:00000 


SDT WNAD AB Ss WMHS OH WND TW Ss WH DH WND TMAH SQ DH 
jee) 
bo 
lee) 
w 


Ce %& & W @& © HWW Ww MHHHHHHHHHHE 


Table for Type IIT Curves 


TABLE XXVI. 


Table for use in plotting Type III Curves, ie. 


y= oPa (142) 
0g a 3 


logio (1+ X) —X loge x logio (1+ X) — X logge 
888 450 + °80 092 163 
609 135 + °85 101 979 
454 759 + ‘90 112 111 
351 534 + 95 "122 545 
276 339 +1:00 133 265 
218 873 +1:05 "144 255 
173 641 +1:10 "155 505 
137 363 +115 “167 000 
"107 926 +1:20 ‘178 731 
083 883 +1°25 190 685 
064 205 +1°30 202 855 
048 131 +1°35 215 230 
035 084 +1:40 227 801 
024 614 41°45 240 561 
016 365 +1°50 253 502 
010 051 +1°55 266 616 
005 437 +1°60 279 898 
002 328 + 1°65 293 340 
“000 562 +1:70 306 937 
7000 000 +175 320 683 
000 525 ij +1:80 334 572 
002 037 +1°85 348 600 
004 446 +1:90 362 761 
007 678 +1:95 377 052 
"O11 664 +2:00 391 468 
016 345 +2°05 ‘406 004 
021 669 +2°10 “420 657 
027 590 +2°15 435 422 
034 065 +220 “450 298 
041 056 +2°25 “465 279 
048 530 +2°30 ‘480 363 
056 457 +2°35 “495 547 
064 808 + 2°40 510 828 
073 557 4+2°45 526 202 


082 683 +2'50 541 668 


38 


es ee | | ea 
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13824 
15625 


17576 
19683 
21952 
24389 
27000 


29791 
32768 
35987 
39304 
42875 


46656 
50653 
54872 
59319 
64000 


68921 
74088 
79507 
85184 
91125 


97336 
108823 
110592 
117649 
125000 


TABLE XXVIL 
Powers of Natural Numbers. 


6561 
10000 


14641 
20736 
28561 
38416 
50625 


65536 
83521 
104976 
130321 
160000 


194481 
234256 
279841 
331776 
890625 


456976 
531441 
614656 
707281 
810000 


923521 
1048576 
1185921 
1336336 
1500625 


1679616 
1874161 
20851386 
2313441 
2560000 


2825761 
3111696 
3418801 
3748096 
4100625 


4477456 
4879681 
5308416 
5764801 
6250000 


100000 


161051 
248832 
871293 
537824 
759375 


1048576 
1419857 
1889568 
2476099 
3200000 


4084101 
5153632 
6436343 
7962624 
9765625 


11881376 
14348907 
17210368 
20511149 
24300000 


28629151 
33554432 
39135393 
45435424 
52521875 


60466176 
69343957 
79235168 
90224199 
102400000 


115856201 
130691232 
147008443 
164916224 
184528125 


205962976 
229345007 
254803968 
282475249 
312500000 


46656 
117649 
262144 
531441 

1000000 


1771561 
2985984 
4826809 
7529536 
11390625 


16777216 
24137569 
34012224 
47045881 
64000000 


85766121 
113379904 
148035889 
191102976 
244140625 


308915776 
387420489 
481890304 
594823321 
729000000 


887503681 
1073741824 
1291467969 
1544804416 
1838265625 


2176782336 
2565726409 
3010936384 
35187438761 
4096000000 


4750104241 
5489031744 
6321363049 
7256313856 
8303765625 


9474296896 
10779215329 
12230590464 
13841287201 
15625000000 


279936 
823543 
2097152 
4782969 
10000000 


19487171 
35831808 
62748517 
105413504 
170859375 


268435456 
410338673 
612220032 
893871739 
1280000000 


1801088541 
2494357888 
3404825447 
4586471424 
6103515625 


8031810176 
10460353203 
13492928512 
17249876309 
21870000000 


27512614111 
34359738368 
42618442977 
52523350144 
64339296875 


78364164096 
94931877133 
114415582592 
137231006679 
163840000000 


194754273881 
230539333248 
271818611107 
319277809664 
373669453125 


435817657216 
506623120463 
587068342272 
678223072849 
781250000000 


n n? 
61 2601 
$2 2704 
53 2809 
5h | 2916 
55 3025 
56 3136 
57 3249 
58 3364 
59 3481 
60 3600 
61 3721 
62 3844 
63 3969 
64 | 4096 
65 4225 
66 4356 
67 4489 
68 4624 
69 4761 
70 4900 
i 5041 
72 5184 
73 5329 
74 | 5476 
15 5625 
16 5776 
10 5929 
78 6084 
719 6241 
80 6400 
81 6561 
82 6724 
8&3 6889 
84 | 7056 
85 7225 
86 7396 
87 7569 
88 7744 
89 7921 
90 8100 
91 8281 
92 8464 
93 8649 
94 | 8836 
95 9025 
96 9216 
97 9409 
98 9604 
99 9801 
100 10000 


Tables of Powers and Sums of Powers 


ns 


132651 
140608 
148877 
157464 
166375 


175616 
185193 
195112 
205379 
216000 


226981 
238328 
250047 
262144 
274625 


287496 
300763 
314432 
328509 
343000 


357911 
373248 
389017 
405224 
421875 


438976 
456533 
474552 
493039 
512000 


531441 
551368 
571787 
592704 
614125 


636056 
658503 
681472 
704969 
729000 


753571 
778688 
804357 
830584 
857375 


88473 
912673 
941192 
970299 
1000000 


TABLE XXVII.—(continued), 
Powers of Natural Numbers. 


nt 


6765201 
7311616 
7890481 
8503056 
9150625 


9834496 
10556001 
11316496 
12117361 
12960000 


13845841 
14776336 
15752961 
16777216 
17850625 


18974736 
20151121 
21381376 
22667121 
24010000 


25411681 
26873856 
28398241 
29986576 
31640625 


33362176 
35153041 
37015056 
38950081 
40960000 


43046721 
45212176 
47458321 
49787136 
52200625 


54700816 
57289761 
59969586 
62742241 
65610000 


68574961 
71639295 
74805201 
78074896 
81450625 


84934656 
88529281 
92236816 
96059601 
100000000 


no 


345025251 
380204032 
418195493 
459165024 
503284375 


550731776 
601692057 
656356768 
714924299 
777600000 


844596301 
916132832 
992436543 
1073741824 
1160290625 


1252332576 
1350125107 
1453933568 
1564031349 
1680700000 


1804229351 
1934917632 
2073071593 
2219006624 
2373046875 


2535525376 
2706784157 
2887174368 
3077056899 
3276800000 


3486784401 
3707398432 
3939040643 
4182119424 
4437053125 


4704270176 
4984209207 
5277319168 
5584059449 
5904900000 


6240321451 
6590815232 
6956885693 
7339040224 
7737809375 


8153726976 
8587340257 
9039207968 
9509900499 
10000000000 


ns ne 
17596287801 897410677851 
19770609664 1028071702528 
22164361129 1174711139837 
24794911296 1338925209984 
27680640625 1522435234375 
30840979456 1727094849536 
34296447249 1954897493193 
38068692544 2207984167552 
42180533641 2488651484819 
46656000000 2799360000000 
51520374361 3142742836021 
56800235584 3521614606208 
62523502209 3938980639167 
68719476736 4398046511104 
75418890625 4902227890625 
82653950016 5455160701056 
90458382169 6060711605323 
98867482624 6722988818432 
107918163081 7446353252589 
117649000000 8235430000000 
128100283921 9095120158391 
139314069504 | 10030613004288 
151334226289 | 11047398519097 
164206490176 | 12151280273024 
177978515625 | 13348888671875 
192699928576 | 14645194571776 
208422380089 | 16048523266853 
225199600704 | 17565568854912 
243087455521 | 192038908986159 
262144000000 | 20971520000000 
282429536481 | 22876792454961 
304006671424 | 24928547056768 
326940373369 | 27136050989627 
351298031616 | 29509034655744 
377149515625 | 32057708828125 
404567235136 | 34792782221696 
433626201009 | 37725479487783 
464404086784 | 40867559636992 
496981290961 | 44231334895529 
531441000000 | 47829690000000 
567869252041 | 51676101935731 
606355001344 | 55784660123648 
646990183449 | 60170087060757 
689869781056 | 64847759419264 
735091890625 | 69833729609375 
782757789696 | 75144747810816 
832972004929 | 80798284478113 
885842380864 | 86812553324672 
941480149401 | 93206534790699 
1000000000000 | 100000000000000 


40 


S (n?) 


TABLE XXVIII 
Sums of Powers of Natural Numbers. 


S (n’) 


S (n4) 


Table for Statisticians and Biometricians 


S (n°) 


S (n8) 


S (n7) 


= 


2870 


3311 
3795 
4324 
4900 


5525 


6201 
6930 
7714 
8555 
9455 


10416 
11440 
12529 
13685 
14910 


16206 
17575 
19019 
20540 
22140 


23821 
25585 
27434 
29370 
31395 


33511 
35720 
38024 
40425 
42925 


105625 


123201 
142884 
164836 
189225 
216225 


246016 
278784 
314721 
354025 
396900 


443556 
494209 
549081 
608400 
672400 


741321 
815409 
894916 
980100 
1071225 


1168561 
1272384 
1382976 
1500625 
1625625 


178312 


243848 
327369 
432345 
562666 
722666 


917147 
1151403 
1431244 
1763020 
2153645 


2610621 
3142062 
3756718 
4463999 
5273999 


6197520 
7246096 
8432017 
9768353 
11268978 


12948594 
14822755 
16907891 
19221332 
21781332 


24607093 
27718789 
31137590 
34885686 
38986311 


43463767 
48343448 
53651864 
59416665 
65666665 


12201 
29008 
61776 
120825 
220825 


381876 
630708 
1002001 
1539825 
2299200 


3347776 
4767633 
6657201 
91333800 
12333300 


16417401 
21571033 
28007376 
35970000 
45735625 


57617001 
71965908 
89176276 
109687425 
183987425 


162616576 
196171008 
1353806401 
180741825 
333263700 


393729876 
463073833 
542309001 
632533200 
734933200 


850789401 
981480633 
1128489076 
1293405300 
1477933425 


1683896401 
1913241408 
2168045376 
2450520625 
2763020625 


1 

65 
794 
4890 
20515 


67171 
184820 
446964 
978405 

1978405 


3749966 
6735950 
11562759 
19092295 
30482920 


47260136 
71397705 
105409929 
152455810 
216455810 


302221931 
415601835 
563637724 
754740700 
998881825 


1307797101 
1695217590 
2177107894 
2771931215 
3500931215 


4388434896 
5462176720 
6753644689 
8298449105 
10136714730 


12313497066 
14879223475 
17890159859 
21408903620 
25504903620 


30255007861 
35744039605 
42065402654 
49321716510 
57625482135 


67099779031 
77878994360 
90109584824 
103950872025 
119575872025 


1 

129 
2316 
18700 
96825 


376761 
1200804 
3297456 
8080425 

18080425 


37567596 
73399404 
136147921 
241561425 
412420800 


680856256 
1091194929 
1703414961 
2597286700 
3877286700 


5678375241 
8172733129 
11577558576 
16164030000 
22267545625 


30299355801 
40759709004 
54252637516 
71502513825 
93372513825 


120885127936 
155244866304 
197863309281 
250386659425 
314725956300 


393090120396 
488021997529 
602437580121 
739668586800 
903508586800 


1098262860681 
1328802193929 
1600620805036 
1919898614700 
2293568067825 


2729385725041 
3236008845504 
3823077187776 
4501300260625 
5282550260625 


me 
SONA NE &wh 


me 
La 


ae 
AW  ® 


mR 
CAND 


20 


S (n?) 


45526 
48230 
51039 
53955 
56980 


60116 
63365 
66729 
70210 
73810 


77531 
81375 
85344 
89440 
93665 


98021 
102510 
107134 
111895 
116795 


121836 
127020 
132349 
137825 
143450 


149226 
155155 
1612389 
167480 
173880 


180441 
187165 
194054 
201110 
208335 


215731 
223300 
231044 
238965 
247065 


255346 
263810 
272459 
281295 
290320 


299536 
308945 
318549 
328350 
338350 


Tables of Powers and Sums of Powers 


S (n3) 


1758276 
1898884 
2047761 
2205225 
2371600 


2547216 
2732409 
2927521 
3132900 
3348900 


3575881 
3814209 
4064256 
4326400 
4601025 


4888521 
5189284 
5503716 
5832225 
6175225 


6533136 
6906384 
7295401 
7700625 
8122500 


8561476 
9018009 
9492561 
9985600 
10497600 


11029041 
11580409 
12152196 
12744900 
13359025 


13995081 
14653584 
15335056 
16040025 
16769025 


17522596 
18301284 
19105641 
199386225 
20798600 


21678336 
22591009 
23532201 
24502500 
25502500 


TABLE XXVIII.—(continued). 
Sums of Powers of Natural Numbers. 


S (n4) 


72431866 
79743482 
87633963 
96137019 
105287644 


115122140 
125678141 
136994637 
149111998 
162071998 


175917839 
190694175 
206447136 
223224352 
241074977 


260049713 
280200834 
301582210 
324249331 
348259331 


373671012 
400544868 
428943109 
458929685 
490570310 


523932486 
559085527 
596100583 
635050664 
676010664 


719057385 
764269561 
811727882 
861515018 
913715643 


968416459 
1025706220 
1085675756 
1148417997 
1214027997 


1282602958 
1354242254 
1429047455 
1507122351 
1588572976 


1673507632 
1762036913 
1854273729 
1950383330 
2050333330 


S (n°) 


3108045876 
3488249908 
3906445401 
4365610425 
4868894800 


5419626576 
6021318633 
6677675401 
7392599700 
8170199700 


9014796001 
99309288383 
10923365376 
11997107200 
13157397825 


14409730401 
15759855508 
17213789076 
18777820425 
20458520425 


22262749776 
24197667408 
26270739001 
28489745625 
30862792500 


33398317876 
36105102033 
38992276401 
42069332800 
45346132800 


48832917201 
52540315633 
56479356276 
60661475700 
65098528825 


69802799001 
74787008208 
80064327376 
85648386825 
91553286825 


97793608276 
104384423508 
111341307201 
118680347425 
126418156800 


134571883776 
143159224033 
152198432001 
161708332500 
171708332500 


41 


S (n*) | S (n") n 
137172159826 6179960988476 1 
156942769490 7208032641004 52 
179107130619 8382743780841 53 
203902041915 9721668990825 54 
231582682540 11244104225200 55 
262423661996 12971199074736 56 
296720109245 14926096567929 57 
334788801789 17134080735481 §8 
3769693354380 19622732220300 59 
423625335430 22.422092220300 60 
475145709791 25564835056321 61 
531945945375 29086449662529 62 
594469447584 33025430301696 63 
663188924320 37423476812800 64 
738607814945 42325704703425 65 
821261764961 47780865404481 66 
911720147130 53841577009804 67 

1010587629754 60564565828236 68 
1118505792835 68010919080825 69 
1236154792835 76246349080825 70 
1364255076756 85341469239216 71 
1503569146260 95372082243504 TZ 
1654903372549 106419480762601 Yess 
1819109862725 118570761035625 Th 
1997088378350 131919149707500 (05) 
2189788306926 146564344279276 76 
2398210687015 162612867546129 ih 
2623410287719 180178436401041 78 
2866497743240 199382345387200 19 
3128641743240 220353865387200 80 
3411071279721 943230657842161 81 
3715077951145 268159204898929 8&2 
4042018324514 295295255888556 83 
4393316356130 324804290544300 8h 
4770465871755 356861999372425 85 
5175033106891 391654781594121 86 
5608659307900 429380261081904 87 
6073063394684 4702478207 18896 88 
6570044685645 514479155614425 89 
7101485685645 562308845614425 90 
7669354937686 613984947550156 91 
82'75709939030 669769607673804 92 
8922700122479 729939694734561 93 
9612569903535 794787454153825 gf 
10347661794160 864621183763200 95 
11130419583856 939765931574016 96 
11963391588785 | 1020564216052129 97 
12849233969649 | 1107376769376801 98 
13790714119050 | 1200583304167500 99 
14790714119050 | 1300583304167500 | 100 


42 


Tables for Statisticians and Biometricians 


TABLE XXIX. Tetrachoric Functions for Fourfold Correlation Tables. 


7) 


00337 
00634 
00915 
01185 
01446 


01700 
01949 
"02192 
02431 
02665 


02896 
03123 
03348 
03569 
03787 


04003 
04216 
04427 
04635 
04842 


05046 
“05249 
*05449 
05648 
05845 


06040 
06233 
"06425 
06615 
06804 


06992 
07177 
07362 
07545 
07727 


07908 
08087 
“08265 
"08442 
*08617 


08792 
08965 
*09137 
"09309 
09479 


09648 
09816 
‘09983 
10149 
"10314 


00736 
01290 
01778 
02222 
02634 


*03020 
03386 
03734 
04066 
04384 


04690 
"04985 
*05270 
05545 
05811 


“06069 
*06320 
06564 
‘06801 
07031 


*07256 
07475 
‘07688 
07897 
08100 


*08299 
08493 
08682 
08868 
09049 


09227 
09400 
°09570 
09737 
09900 


“10060 
10216 
*10370 
*10520 
*10668 


"10812 
10954 
11093 
11229 
11363 


11495 
11623 
11750 
11874 
“11996 


73 


+°01175 
+ °01885 
+ °02446 
+°02918 
+ 03326 


+ °03686 
-++ 04008 
+ °04298 
+ 04561 
+ 04800 


+ 05020 
+°05221 
+ °05406 
+°05577 
+ °05735 


+ 05880 
+ 06015 
+ 06139 
+ 06254 
+ 06361 


+ 06459 
+ 06549 
+ 06633 
+°06709 
+ °06780 


+ 06844 
+ 06903 
+ 06956 
+ °07005 
+ 07048 


+ 07087 
+ ‘07122 
+ °07153 
+°07179 
+ °07202 


+°07221 
+ °07237 
+ °07249 
+ °07258 
+ 07264 


+ 07268 
+ 07268 
+:°07266 
+ 07261 
+ 07253 


+ 07243 
+ °07231 
+°07217 
+ °07200 
+ ‘07181 


74 


+ °01391 
+°01968 
+ °02335 
+ 02587 
+ 02764 


+ 02887 
+ ‘02970 
+ 03021 
+ °03047 
+ 03053 


+ 03041 
+ 03014 
+ °02975 
+ °02926 
+ °02867 


+ °02801 
+ °02727 
+ 02647 
+ 02562 
+ 02472 


+ 02378 
+ °02280 
+ ‘02179 
+ 02074 
+ 01968 


+°01858 
+°01747 
+ 01634 
+°01520 
+°01404 


+ °01287 
+ 01168 
+°01049 
+ 00929 
+ 00809 


+ 00688 
+ °00566 
+ 00444 
+ (00322 
+ °00200 


+ °00077 
— 00045 
— ‘00167 
— 00290 
— 00412 


— 00534 
— °00656 
— ‘00778 
— ‘00899 
— °01020 


oe 
+ 
+ 
+ 
-f 


+- 
+ 
+ 


76 


01134 
01269 
01228 
‘O1111 
00952 


00770 
00575 
00371 
00164 
“00044 


00253 
00460 
00664 
“00866 
01064 


"01259 
01449 
01636 


— ‘01818 


01996 


02170 
02340 
"02505 
02666 
02823 


02976 
03125 
03270 
03411 
03547 


03680 
03810 
03935 
04057 
04176 


04291 
"04402 
04510 
04615 
04717 


04815 
04910 
05003 
05092 
05178 


05261 
05342 
05420 
05495 
05567 


71, Tz and h are essentially positive. 


T6 


+ 00415 
+ 00053 
— 003828 
— ‘00687 
— ‘01017 


— 01318 
— 01592 
— 01841 
— °02067 
— 02271 


— 02457 
— 02625 
— 02777 
— 02914 
— °03037 


— ‘03147 
— 03246 
03334 
— 03411 
03479 


03538 
03589 
03632 
03667 
03696 


03718 
03734 
03744 
03749 
03749 


Herts Miers 


03744 
03734 
03720 
03702 
03680 


03654 
03624 
03592 
03556 
03517 


"03475 
*03431 
03384 
03335 
03283 


03229 
— ‘03173 
— 03115 
— 03055 
— 02994 


3°09023 
2°87816 
2°74778 
2°65207 
2°57583 


2°51214 
2°45726 
2°40892 
2°36562 
2°32635 


2°29037 
2°25713 
2°22621 
2°19729 
2°17009 


2°14441 
2°12007 
2°09693 
2°07485 
2°05375 


2°03352 
2°01409 
1°99539 
1:97737 
1:95996 


1°94313 
1°92684 
1°91104 
1°89570 
1°88079 


1°86630 
1°85218 
1°83842 
1°82501 
1°81191 


179912 
178661 
1°77438 
1°76241 
1°75069 


1°73920 
1°72793 
1°71689 
1°70604 
1°69540 


1°68494 
1°67466 
1°66456 
1°65463 
1°64485 


Lables of the Tetrachoric Functions 43 


TABLE XXIX.—(continued). 


7) T3 


10478 + 07160 — 01140 — ‘05637 02931 


1°63523 


"10641 12232 + 07138 — ‘01260 — 05704 — °02866 1°62576 
10803 *12347 +°07113 — °01380 — 05769 — °02799 1°61644 
10964 "12460 + 07087 — 01499 — 05831 — 02732 1:60725 
11124 + "07058 — 01618 — °05891 — 02662 1°59819 


11284 + 07028 — ‘01736 — °05949 — 02592 1°58927 
11442 12787 + °06997 — °01854 — 06004 — 02520 1°58047 
“11600 12892 + 06964 — 01971 — 06057 — °02447 1657179 
11756 12995 + °06929 — ‘02087 — ‘06107 — 02373 1°56322 
“11912 + °06893 — (02203 — 06155 — 02298 1°55477 


“12067 + °06855 — 02318 — 06202 — 02222 1'54643 
12222 138293 + 06816 — 02433 — 06246 — 02145 1°53820 
12375 13389 + 06775 — 02547 — *06288 — 02068 1°53007 
*12528 13483 + 06734 — 02660 — 06328 — 01989 1°52204 
“12679 + °06690 — 02773 — ‘06365 — ‘01910 1°51410 


12830 + 06646 — 02884 — 06401 — 01830 1:50626 
12981 13754 + ‘06601 — 02996 — 06435 — 01749 1°49851 
*13130 13842 + 06554 — 03106 — (06467 — 01668 1:49085 
13279 13927 + 06506 — 03216 — 06498 — 01586 1°48328 
13427 + 06457 — (03325 — 06526 — °01504 1°47579 


13574 + 06407 — 034383 — ‘06552 — 01421 1°46838 
13720 14175 + (06356 — 0354] — (06577 — °01337 1°46106 
13866 "14254 + °06304 — 03648 — 06600 — °01253 1°45381 
14011 “14332 + 06251 — 03754 — ‘06621 — 01169 1°44663 
°14156 + °06197 — 03859 — ‘06641 — ‘01085 1°43953 


"14299 + 06142 — ‘03963 — 06659 — ‘01000 1°43250 
14442 "14558 + ‘06086 — 04067 — 06675 — 00915 1°42554 
14584 14630 + 06029 — 04170 — 06690 — 00829 1°41865 
14726 14701 + °05971 — 04272 — (06703 — 007438 1°41183 
14867 14771 +°05913 — 04374 — (06715 — 00658 1°40507 


“15007 14839 + °05854 — 04474 — 06725 — °00572 1°39838 
"15146 “14906 + 05794 — 04574 — 06733 — 00485 1°39174 
"15285 14971 + 05733 — 04673 — ‘06741 — °00399 1°38517 
15423 “15036 + °05671 — 04771 — 06746 — 00312 1:37866 
*15561 “15099 + °05609 — (04869 — ‘06751 — 00226 1°37220 


"15698 "15160 + 05546 — 04965 — 06753 — °00139 1°36581 
15834 "15221 + 05483 — 05061 — (06755 — 00053 1:35946 
*15970 15280 + ‘05418 — 05156 — ‘06755 + °00034 1°35317 
*16105 “15339 + 05353 — (05250 — 06754 + °00120 134694 
16239 "15396 + °05288 — 05344 — ‘06751 + 00207 1°34076 
16373 15451 + (05222 — °05436 — ‘06748 + 00294 1°33462 
16506 15506 + °05155 — 05528 — (06743 + 00380 1°32854 
16639 *15560 + ‘05088 — ‘05619 — ‘06736 + 00467 1°32251 
16770 15612 + °05020 — 05709 — 06729 + (00553 1°31652 
“16902 15663 + 04952 — 05798 — ‘06720 + °00639 1°31058 
17033 15713 + 04883 — 05887 — ‘06710 + °00725 1°30469 
17163 15763 + 04813 — °05975 — ‘06699 + 00811 1:29884 
17292 “15811 + 04744 — ‘06061 — 06687 + 00897 1°29303 
17421 "15858 + °04673 — 06148 — 06674 + 00982 1°28727 
17550 “15904 + '04602 — (06233 — ‘06660 + 01068 1°28155 
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06317 
‘06401 


7 


17678 
17805 
17932 
"18058 
18184 


18309 
18433 
18557 
18681 
18804 


18926 
19048 
“19169 
*19290 
19410 


"19530 
19649 
19768 
“19886 
“20004 


‘20121 
20238 
20354 
*20470 
20585 


20700 
20814 
20928 
"21042 
°21155 


21267 
21379 
21490 
21601 
21712 


21822 
"21932 
22041 
22149 
22258 


22365 
22473 
22580 
22686 
22792 


"22898 
*23003 
23108 
23212 
23316 


73 


+°04531 
+ °04459 
+ 04387 
+ 04315 
+ 04242 


+ 04169 
+ °04095 
+ 04021 
+ °03947 
+ °03872 


+ °03797 
+ 03721 
+°03646 
+ °03570 
+°03493 


+ 03417 
+ °03340 
+ 03263 
+ 03186 
+ 03108 


+ °03030 
+ °02952 
+ 02874 
+ °02796 
+ °02717 


+ °02638 
+ °02559 
+ 02480 
+°02401 
+ °02321 


+ °02241 
+ 02162 
+ °02082 
+ °02001 
+°01921 


+°01841 
+ 01760 
+ °01680 
+°01599 
+°01518 


+ °01437 
+ 01356 
+ 01275 
+°01194 
+°01113 


+ °01032 
+ 00950 
+ 00869 
+°00788 
+°00706 


v4 


06484 


06566 


06647 


06727 
06807 
06886 
06964 
‘07041 


‘O7117 


07193 
07268 
07342 
07415 


07488 
07559 
07630 
‘07700 
‘07770 


07838 
07906 
07973 
08039 
08105 


08169 


08233 
08297 
08359 
08421 


08482 
08542 


‘08601 


“08660 


08718 


08775 
08831 


08887 


08942 
08996 


09050 


09103 


09155 


“09206 
09257 


09307 


09356 


09405 


09452 


09499 


06644 
06628 
‘06610 
06592 
06572 


‘06551 
06530 
06507 
06484 
06459 


06434 
06408 
06381 
06353 
06324 


06294 
06264 
06233 
‘06201 
“06168 


06134 
“06100 
“06065 
06029 
05992 


05955 
05917 
05878 
05839 
05799 


05758 
05717 
‘05675 
05632 
05589 


05546 
05501 
05456 
05411 
05365 


05318 
05271 
05224 
05176 
05127 


05078 
05028 
04978 
04928 
— ‘04877 


+ 01153 
+°01238 
+ 01322 
+:°01407 
+°01491 


+ 01575 
+ 01659 
+°01742 
+ ‘01825 
+°01908 


+ ‘01990 
+ 02072 
+ 02154 
+ °02235 
+ 02316 


+ °02397 
+ 02477 
+ :02557 
+ 02636 
+ 02716 


+ 02794 
+ °02873 
+ °02950 
+ 03028 
+ °03105 


+ ‘03181 
+ 03257 
+°03333 
+ 03408 
+ 03483 


+ 03557 
+ °03631 
+ 03704 
+°03777 
+ °03850 


+ 03921 
+ "03993 
+ °04064 
+ 04134 
+ 04204 


+ 04273 
+ 04342 
+ 04410 
+ °04478 
+ 04545 


+°04612 
+ 04678 
+ 04744 
+ °04809 
+ 04874 


127587 
1:27024 
1°26464 
1°25908 
1:25357 


1°24808 
1°24264 
1°23723 
1°23186 
1°22653 


1°22123 
1°21596 
1:21073 
1°20553 
1°20036 


1°19522 
1°19012 
1°18504 
1*18000 
117499 


1:17000 
1°16505 
1°16012 
1°15522 
1°15035 


1°14551 
1°14069 
1°13590 
1°13113 
1°12639 


1°12168 
1°11699 
1°11232 
110768 
1°10306 


1:09847 
1:09390 
1°08935 
1°08482 
1:08032 


1:07584 
1:07138 
1:06694 
1:06252 
1°05812 


1:05374 
1°04939 
1°04505 
1:04073 
1:03643 


3 (1-2) 


151 
152 
153 
154 
155 


156 
“157 
158 
159 
“160 


‘161 
“162 
"163 
164 
“165 


166 
*167 
168 
*169 
170 


‘171 
‘172 
178 
17h 
175 


176 
“1% 
178 
179 
180 


“181 
“182 
183 
“18h 
"185 


186 
"187 
188 
"189 
190 


191 
192 
193 
“194 
195 


196 
Loa 
198 
199 
*200 


T1 


23419 
23522 
*23625 
23727 
*23829 


23930 
24031 
24131 
*24232, 
*24331 


24430 
*24529 
“24628 
*24726 
°2.4823 


*24921 
*25017 
*25114 
*25210 
25305 


25401 
*25495 
*25590 
25684 
25778 


25871 
25964 
*26056 
°26148 
26240 


26331 
*26422 
26513 
“26603 
26693 


26782 
26871 
26960 
27049 
27137 


*27224 
‘27311 
27398 
"27485 
27571 


27657 
27742 
27827 
27912 
‘27996 
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72 


"17092 
‘17097 
*17100 
17103 
17106 


17108 
17109 
‘17110 
17110 
17109 


17108 
17107 
*17104 
°17102 
17098 


17094 
*17090 
*17085 
17080 
17073 


17067 
17060 
17052 
17044 
17035 


17026 
“17016 
*17006 
16995 
"16984 


16972 
“16960 
*16948 
*16934 
16921 


"16907 
*16892 
16877 
16861 
16845 


"16829 
16812 
16795 
16777 
16759 


16740 
16721 
“16701 
16681 
16661 


TABLE XXIX.—(continued). 


P+++ +4444 


T3 


00625 
00543 
“00462 
00380 
00298 


00217 
00135 
00053 
00028 
00110 


— ‘00191 


00273 
00355 
00436 
00518 


00599 
00681 
00762 
00844 
00925 


‘01007 
‘01088 
01169 
01251 
01332 


01413 
01494 
01575 
01656 
01737 


01817 
01898 
01979 
02059 
02140 


02220 
02300 
02380 
‘02460 
02540 


02620 
02700 
02779 
02859 
02938 


08018 
03097 
03176 
03255 
03334 


T%, 


76 


09546 
09592 
09637 
09681 
09725 


09768 
09810 
09852 
09892 
09933 


09972 
"10011 
“10049 
*10087 
"10124 


10160 
10196 
10231 
10265 
*10299 


"10332 
10364 
10396 
10427 
10458 


10487 
10517 
"10545 
10578 


— 10601 


10627 
10653 
“10679 
10704 
“10728 


"10752 
10775 
10798 
“10819 
10841 


“10861 
“10882 
“10901 
"10920 
10939 


“10956 
10974 
“10990 
11007 
11022 


04825 
04774 
04721 
04669 
04615 


04562 
04508 
04454 
04399 
04344 


04288 
04232 
‘04176 
04120 
04063 


04006 
03948 
03890 
03832 
03774 


03715 
03656 
08597 
03537 
03478 


03417 
03357 
03296 
‘03236 
03175 


03113 
03052 
02990 
02928 
02866 


02803 
02741 
02678 
02615 
02552 


02489 
02425 
02362 
02298 
02234 


02170 
“02106 
02041 
01977 
01912 


76 


+ 04938 
+ °05002 
+ °05065 
+:°05127 
+ °05189 


+ 05250 
+°05311 
+ °05371 
+°05431 
+ °05490 


+ °05549 
+ 05607 
+ °05664 
+°05721 
+°05778 


+ 05834 
+ °05889 
+ °05943 
+ °05998 
+ °06051 


+ 06104 
+°06156 
+ °06208 
+ 06260 
+°06310 


+ °06360 
+ 06410 
+ 06459 
+ °06507 
+ °06555 


+ °06603 
+ 06649 
+ *06695 
+ :06741 
+ °06786 


+ °06830 
+ 06874 
+°06917 
+ '06960 
+ °07002 


+ 07044 
+ °07085 
+°07125 
+ 07165 
+ 07204 


+ 07243 
+°07281 
+°'07319 
+ °07356 
+°07392 


1°03215 
1:02789 
1:02365 
1°01943 
1°01522 


1:01103 
1°00686 
1:00271 
99858 
99446 


99036 
98627 
98220 
97815 
‘97411 


97009 
‘96609 
96210 
"95812 
‘95417 


"95022 
“94629 
94238 
‘93848 
93459 


93072 
“92686 
92301 
91918 
91537 


‘91156 
90777 
90399 
90023 
89647 


89273 
*88901 
88529 
“88159 
87790 


87422 
87055 
86689 
86325 
*85962 


*85600 
85239 
84879 
84520 
84162 
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28080 
28164 
*28247 
28330 
28413 


28495 
28577 
28658 
28739 
*28820 


*28901 
*28981 
*29060 
29140 
"29219 


*29298 


*29376 


"29454 
29532 
*29609 


29686 
29763 
*29840 
29916 
29991 


‘30067 
30142 
30216 
*30291 
30365 


30439 
*30512 
30585 
*30658 
30730 


*30802 
30874 


*30945 
31017 
*31087 


31158 
*31228 
*31298 
31367 
31436 


*31505 
31574 
31642 
31710 
31778 


73 73 T4 TS 76 h 
“16640 — °03412 “11037 — 01848 + °07428 83805 
16619 — 03491 “11051 — 01783 + 07464 83450 
‘16597 — 03569 11065 —°01718 + °07498 83095 
16575 — ‘03648 ‘11079 — 01658 + 07532 82742 
16553 — 03726 “11091 — 01587 + 07566 82389 
16530 — 03804 11104 — (01522 + °07599 82038 
16506 — 03882 “11115 — 01457 + °07632 81687 
16483 — ‘03959 11126 — 01391 +:'07664 81338 
16459 — 04037 11137 — 01326 + 07695 ‘80990 
16434 — 04114 11147 — ‘01260 + 07726 80642 
16409 — 04192 11157 — 01194 + ‘07756 80296 
16384 — 04269 ‘11166 —'01129 |; +:°07786 “79950 
“16358 — 04346 11174 —*01063 { +:07815 "79606 
16332 — °04423 11182 — 00997 + °07844 79262 
16305 — 04499 11189 — 00931 + 07872 “78919 
16279 — 04576 ‘11196 — ‘00865 + 07899 “78577 
16251 — 04652 *11203 — 00799 + 07926 78237 
"16224 — °04728 “11208 — ‘00733 + 07952 °77897 
16196 — 04804 11214 — ‘00667 + 07978 “77557 
16167 — 04880 11218 — 00600 + 08004 ‘77219 
16139 — 04956 11223 — 00534 + °08028 "76882 
16110 — 05031 11226 — 00468 + *08052 "76546 
16080 — °05107 “11230 — 00402 + 08076 76210 
*16050 — °05182 11283 — 003385 + 08099 “75875 
16020 — *05257 11235 — 00269 + °08122 *75541 
15990 — 05332 11237 — 00203 + °08144 75208 
"15959 — *05406 11238 — 00136 + 08165 “74876 
15927 — 05481 11239 — *00070 + °08186 °74545 
15896 — 05555 11239 — ‘00004 + °08207 "74214 
15864 — 05629 11239 + 00068 + 08226 "73885 
15882 — 05703 ‘11238 + °00129 + °08246 "73556 
15799 — ‘05777 11237 + °00195 + °08265 *73228 
"15766 — ‘05851 11235 + °00262 + °08283 “72900 
15733 — 05924 11283 + °00328 + '08301 “72574 
15699 — °05997 “11230 + 00394 + 08318 “72248 
“15665 — ‘06070 11227 + 00461 + 08334 “71923 
15631 — ‘06143 11224 + °00527 + °08351 “71599 
15596 — ‘06215 “11220 + 00593 + °08366 “71275 
15561 — 06288 “11215 + 00659 + °08381 "70952 
15526 — ‘06360 ‘11210 + 00726 + 08396 70630 
15490 — 06432 “11205 + 00792 + 08410 “70309 
15454 — 06504 11199 + 00858 + 08423 69988 
15418 — 06576 11192 + °00924 + 08436 69668 
15382 — 06647 11185 + °00990 + 08449 69349 
15345 — ‘06718 ‘11178 + 01056 + 08461 69031 
15308 — 06789 ‘11170 + 01122 + 08472 68713 
15270 — ‘06860 “11162 +°01188 + 08483 68396 
15232 — 06931 11154 + 012538 +°08494 *68080 
15194 —*07001 11145 +°01819 + °08504 67764 
15156 — ‘07071 “11185 +°01885 + °08513 67449 


7) 


31845 
*31912 
*31979 
*32045 
32111 


32177 
*32242 
*32307 
°32372 
32437 


*32501 
*32565 
*32628 
32691 
32754 


32817 
32879 
*32941 
*33003 
33065 


*33126 
*33187 
33247 
*33307 
°33367 


33427 
*33486 
*33545 
*33604 
*33662 


33720 
33778 
*33836 
*33893 
*33950 


34007 
34063 
34119 
*34175 
*34230 


“34286 
34341 
34395 
34449 
*34503 


*34557 
34611 
34664 
*34717 
*34769 
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TABLE XXIX. 
73 MED 
OMG 07141 
*15078 07211 
*15039 07280 
"14999 07350 
*14959 07419 
"14919 07488 
14879 07557 
14838 07625 
*14797 07693 
14756 ‘07761 
14714 07829 
14672 07897 
"14630 07964 
"14588 08031 
"14545 08098 
*14502 08165 
*14459 08231 
14415 08298 
*14372 08364 
*14328 08429 
"14283 08495 
"14239 08560 
*14194 08625 
"14149 08690 
“14104 08755 
*14058 08819 
14012 08883 
13966 08947 
13920 09011 
13873 09074 
“13826 09137 
13779 09200 
13732 09263 
13685 09325 
13687 09388 
*13589 09450 
"13541 09511 
*13492 09573 
13443 09634 
13394 09695 
*13345 09756 
13296 09816 
13246 09876 
"13196 09936 
13146 09996 
13096 10056 
*13046 10115 
12995 10174 
12944 10233 
"12893 "10291 


—(continued). 

T% 75 
11125 + 01450 
“11115 + 01516 
11104 +:01581 
11093 + 01647 
‘11081 +°01712 
11069 OUT Ten 
11056 | +-01842 
11043 | +-01907 
11030 | +-01972 
‘11016 | + :02037 
11002 | + °02102 
‘10987 | +:02166 
10972 + 02231 
-10956 + 02295 
10940 | +-02360 
10924 | +:02424 
10907 + 02488 
10890 | + :-02552 
‘10873 + 02616 
10855 + 02680 
-10837 + 02743 
10818 | +-02807 
10799 | + 02870 
10779 + °02933 
10759 | +:°02997 
10739 | +°03060 
‘10718 | +-03122 
10697 | +:03185 
‘10676 | +°03248 
10654 | +:03310 
10632 | +:°03372 
10609 | +:°03434 
*10587 + 03496 
10563 | +:03558 
10540 | +:03620 
10516 + 03681 
10491 + 03743 
10466 | +:03804 
10441 + 03865 
10416 + 03926 
10390 4-'03987 
‘10364 +:04047 
*10337 + °04107 

- 10310 + °04168 
10283 | + 04228 
10256 + °04287 
"10228 + 04347 
10199 + 04407 
‘10171 + 04466 
10142 + 04525 


+ 08522 
++ 08530 
+ 08538 
+ 08546 
+ '08553 


+ 08559 
+ 08565 
+°08571 
+ 08575 
+ °08580 


+ 08584 
+ °08587 
+ °08590 
+ °08593 
+ °08595 


+ °08596 
+ °08597 
+ °08598 
+ 08598 
+°08598 


+ 08597 
+ 08596 
+ :08594 
+ ‘08591 
+ °08589 


+ ‘08586 
+ 08582 
+°08578 
+ 08573 
+ '08568 


+ 08563 
+ 08557 
+ 08551 
+ °08544 
+ '08536 


+ 08529 
+ 08521 
+ 08512 
+ 08503 
+ :08494 


+ 08484 
+ 08473 
+ 08463 
+ 08451 
+ 08440 


+ 08428 
+°08415 
+ 08402 
+ 08389 
+ 08375 
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7) 


*34822 
“34874 
*34925 
34977 
35028 


35079 
35129 
*35180 
35230 
*35279 


*35329 
*35378 
*35427 
*35475 
35524 


35572 
*35620 
35667 
35714 
35761 


35808 
*35854 
*35900 
35946 
35991 


36037 
*36082 
36126 
36171 
36215 


36259 
36302 
36346 
36389 
36431 


36474 
36516 
36558 
“36600 
36641 


36682 
36723 
36764 
36804 
36844 


36884 
36923 
*36962 
37001 
*37040 


T 


*12841 
“12790 
12738 
*12686 
"12634 


12581 
*12529 
12476 
12423 
*12370 


12316 
12263 
12209 
12155 
12101 


12046 
11992 
11937 
11882 
11827 


efi 
11716 
11660 
11604 
11548 


11492 
11436 
11379 
11322 
11265 


11208 
11151 
11093 
11036 
‘10978 


10920 
“10862 
10804 
10745 
10687 


10628 
*10569 
"10510 
10451 
10391 


10332 
10272 
10212 
10152 
"10092 


73 


10349 
"10407 
"10465 
"10522 
"10580 


10636 
10693 
‘10750 
10806 
10862 


10917 
10973 
11028 
11082 
11137 


11191 
11245 
11299 
11353 
11406 


"11459 
11512 
11564 
11616 
11668 


‘11720 
‘11771 
11822 
11873 
11923 


11974 
12024 
12073 
12123 
12172 


"12221 
12270 
12318 
— *12366 

"12414 


"12461 
*12509 
"12555 
°12602 
12649 


12695 
12741 
12786 
12831 
12876 


74 


10113 
10083 
“10053 
10023 
09992 


09961 
09930 
09899 
09867 
09834 


09802 
09769 
09736 
09703 
09669 


09635 
09600 
09566 
09531 
09495 


09460 
09424 
09388 
09351 
09315 


09278 
09240 
09203 
09165 
09127 


09088 
09049 
‘09010 
08971 
08932 


08892 
08852 
‘08811 
08771 
08730 


“08689 
‘08647 
08606 
08564 
08522 


08479 
08437 
08394 
08351 
08307 


+ 04584 
+ 04643 
+ 04701 
+ 04759 
+ 04818 


+ 04876 
+ 04933 
+ 04991 
+ 05048 
+ °05105 


+°05162 
+ °05219 
+ 05276 
+ °05332 
+ 05388 


+ 05444 
+ 05500 
+ °05555 
+ 05610 
+ 05665 


+ °05720 
+ °05775 
+ 05829 
+ ‘05883 
+ °05937 


+°05991 
+ 06044 
+ 06097 
+ 06150 
+ 06203 


+ 06255 
+ 06308 
+ 06360 
+ 06412 
+ 06463 


+ 06514 
+ 06565 
+ 06616 
+ ‘06667 
+ 06717 


+ 06767 
+°06817 
+ °06867 
+ ‘06916 
+ 06965 


+ 07014 
+ 07062 
+ ‘07110 
+°07158 
+°07206 


+ 08361 


+ °08347 51866 
+ °08332 51579 
+ 08316 51293 
+ °08301 51007 


+ 08284 50722 
+ '08268 50437 
+°08251 50153 
+ 08233 49869 
+ 08216 49585 


+°08197 49302 
+°08179 49019 
+ 08160 48736 
+ 08140 48454 
+ 08121 48173 


+ 08101 47891 
+ '08080 47610 
+ ‘08059 47330 
+ °08038 47050 
+ 08016 46770 


+ 07994 46490 
+°07972 46211 
+ 07949 45933 
+ 07926 45654 
+ °07902 45376 


+ 07878 45099 
+ °07854 44821 
+ 07829 44544 
+ 07804 44268 
+ 07779 43991 


+:°07753 43715 
+ 07727 43440 
+ 07701 43164 
+ ‘07674 42889 
+ 07647 42615 


+°07620 42340 
+ 07592 42066 
+ °07564 41793 
+ °07535 41519 
+ °07507 41246 


+ 07477 40974 
+ 07448 40701 
+°07418 40429 
+ 07388 40157 
+ °07358 39886 


+ 07327 39614 
+ 07296 39343 
+ 07264 39073 
+ °07232 38802 


+°07200 


3 (1-a) 


851 
852 
858 
S54 
855 


‘856 
"857 
"358 
859 
“360 


861 
“362 
863 
864 
365 


366 
"B67 
868 
“869 
870 


‘871 
B72 
873 
Ih 
85 


‘376 
877 
3878 
B79 
"380 


381 
382 
883 
88h 
885 


886 
‘S87 
388 
889 
390 


"891 
“892 
B93 
B94 
"B95 


‘396 
397 
‘398 
“399 
‘400 


7) 


37078 
37116 
*37154 
“37192 
*37229 


37266 
37303 
37340 
37376 
37412 


37447 
37483 
37518 
*37553 
37588 


37622 
37656 
37690 
37724 
‘37757 


*37790 
37823 
37855 
°37888 
*37920 


37951 
37983 
38014 
*38045 
38076 


*38106 
*38136 
38166 
38196 
38225 


38254 
*38283 
38312 
*38340 
*38368 


38396 
38423 
*38451 
38478 
38504 


38531 
38557 
38583 
38609 
*38634 
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72 T3 
*100382 — 12921 
09971 — 12966 
‘09911 — ‘18010 
“09850 — 13054 
‘09789 — °18097 
09728 — ‘13140 
‘09667 — 13183 
‘09606 — ‘13226 
“09544 — 13269 
09483 — 13311 
09421 — ‘13353 
“09359 — 13394 
09297 — ‘13486 
*09235 — ‘13477 
‘09173 —°13517 
09111 — °13558 
"09048 — ‘18598 
“08985 — ‘13638 
“08923 — 13677 
‘08860 — ‘13717 
08797 — 13756 
08734 — 18794 
08671 — ‘13833 
08607 — ‘13871 
08544 — °13909 
‘08480 — 13946 
‘08416 — 18984 
08353 — 14021 
"08289 — ‘14057 
"08225 — 14094 
“08160 — 14130 
“08096 — 14166 
“08032 — ‘14201 
07967 — 14236 
07903 — 14271 
07838 — ‘14306 
‘07773 — 14340 
‘07708 — ‘14374 
07643 — 14408 
‘07578 — 14442 
‘07513 — ‘14475 
07447 — ‘14508 
‘07382 — 14540 
‘07316 — 14573 
‘07251 — 14604 
‘07185 — ‘14636 
‘07119 — ‘14668 
07053 — ‘14699 
‘06987 — '14730 
06921 — ‘14760 


‘4 


08264 
08220 
08176 
08131 
08087 


‘08042 
07997 
07952 
07906 
07861 


‘07815 
07768 
07722 
07675 
07629 


07582 
07534 
07487 
07439 
07391 


07348 
07295 
07246 
07198 
07149 


07100 
07050 
“07001 
06951 
06901 


06851 
06801 
06750 
06700 
06649 


06598 
06547 
06495 
06444 
06392 


06340 
06288 
06236 
- 06183 
06131 


‘06078 
“06025 
05972 
‘05919 
‘05866 
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+ 07254 
+°07301 
+ ‘07348 
+ 07395 
+°07441 


+ 07487 
+ 07533 
+ 07579 
+ 07624 
+ 07669 


+°07714 
+ °07758 
+ 07803 
+ °07847 
+:07890 


+ 07934 
+ 07977 
+ °08020 
+ °08062 
+ °08105 


+ 08147 
+ 08188 
+ °08230 
+ 08271 
+°08312 


+ 08352 
+ 08392 
+ 08432 
+ 08472 
+ 08512 


+ °08551 
+ 08589 
+ 08628 
+ 08666 
+ 08704 


+ °08742 
+ 08779 
+ 08816 
+ °08853 
+ °08889 


+ °08925 
+°08961 
+ ‘08997 
+ °09032 
+ °09067 


+ 09101 
+ ‘09136 
+°09170 
+ 09203 
+ 09237 


6 


+ 07168 
+°07135 
+ 07102 
+ 07069 
+ °07035 


+ ‘07002 
+ °06967 
+ 069383 
+ '06898 
+ 06863 


+ °06827 
+ 06792 
+ '06756 
+ 06719 
+ ‘06683 


+ (06646 
+ 06609 
+ 06571 
+ °06534 
+ °06496 


+ 06458 
+ °06419 
+ 06380 
+ 06341 
+ 06302 


+ 06262 
+ '06222 
+ 06182 
+°06142 
+°'06101 


+ 06061 
+ 06019 
+ 05978 
+ 05936 
+ 05895 


+ 05853 
+ 05810 
+ 05766 
+ °05725 
+ °05682 


+ 05638 
+ 05595 
+ 05551 
+ °05507 
+ '05463 


+ 05419 
+ 05374 
+ 05329 
+ '05284 
+ 05239 


*38262 
37993 
37723 
*37454 
37186 


36917 
36649 
36881 
36113 
35846 


35579 
35312 
35045 
34779 
34513 


34247 
33981 
33715 
*33450 
33185 


32921 
32656 
32392 
32128 
31864 


*31600 
*31337 
*31074 
“30811 
30548 


30286 
30023 
29761 
29499 
‘29237 


28976 
28715 
28454 
28193 
‘27932 


‘27671 
‘27411 
27151 
26891 
26631 


263871 
26112 
25853 
"25594 


25335 
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TABLE XXIX. Tetrachoric Functions for Fourfold Correlation Tables. 


38659 
*38684 
*38709 
38734 
38758 


38782 
*38805 
38829 
*38852 
38875 


38897 
*38920 
38942 
*38964 
*38985 


*39007 
*39028 
*39049 
39069 
39089 


*39109 
*39129 
*39149 
*39168 
*39187 


*39206 
*39224 
39243 
39261 
*39279 


*39296 
39313 
39330 
°393847 
*39364 


*39380 
*393896 
“39411 
*39427 
"39442 


*39457 
39472 
39486 
*39501 
39514 


*39528 
39542 
39555 
*39568 
39580 


*06855 


06789 
06722 
06656 
06589 


"06522 
06456 
06389 
"06322 
06255 


06188 
06121 
06053 
05986 
05919 


05851 
05784 
05716 
05648 
05580 


05513 
05445 
05377 
05309 
05240 


05172 
05104 
05036 
04967 
04899 


04830 
‘04761 
04693 
04624 
04555 


04486 
04418 
04349 
*04280 
04211 


04141 
*04072 
*04003 
03934 
03864 


03795 
03726 
03656 
03587 


03517 


14790 
“14820 
14850 
14879 
"14908 


14937 
"14965 
14993 
*15021 
"15049 


15076 
"15103 
"15130 
“15156 
15182 


*15208 
15233 
15258 
15283 
"15308 


15332 
"15356 
"15380 
"15403 
15426 


15449 
15471 
"15493 
*15515 
"15537 


*15558 
15579 
*15599 
15620 
*15640 


“15659 
15679 
"15698 
15717 
15735 


15753 
‘15771 
15789 
“15806 
15823 


15840 
"15856 
15872 
‘15888 
*15904 
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— °05812 + ‘09270 +:05193 25076 
— 05758 + °09303 + 05148 24817 
— °05705 + 09335 + °05102 *24559 
— 05651 + 09367 + :05056 24301 
— *05596 + °09399 + °05010 24043 


— 05542 + 09430 + °04963 23785 
— 05488 + 09462 + ‘04916 *23527 
— 05433 + 09493 + °04869 23269 
— 05378 + *09523 + 04822 °23012 


— (05323 +:°09553 +°04775 22754 


— 05268 + 09583 + °04728 22497 
— 05213 +°09613 + 04680 22240 
— 05158 + 09642 + °04632 21983 
— 05102 +°09671 + 04584 21727 
— ‘05047 + 09700 + 04536 21470 


— 04991 + 09728 + 04488 *21214 
— 04935 + 09756 + 04439 20957 
— 04879 + °09784 + ‘04390 20701 
— 04823 + 09811 + 04341 *20445 
— ‘04767 + 09888 + 04292 *20189 


— 04711 + 09865 + 04243 19934 
— 04654 + ‘09891 + 04194 “19678 
— 04598 + 09918 +°04144 19422 
— 04541 + °09943 + 04094 19167 
— 04484 + ‘09969 + 04044 "18912 


— 04427 + 09994 + °03994 18657 
— 04370 10019 + 03944 18402 
— 04313 10043 + 03894 18147 
— 04256 "10067 + 03843 17892 
— 04198 “10091 + '03793 17637 


— “04141 "10115 + °03742 17383 
— 04083 101388 +°03691 17128 
— 04026 10161 + °03640 16874 
— ‘03968 10183 + 03589 "16620 
— '03910 10205 + 03537 16366 


— 03852 10227 + 03486 16112 
— 03794 "10249 + (03434 15858 
— ‘03735 10270 + 03382 "15604 
— ‘03677 10291 + °03330 15351 
— ‘03619 10311 + °03278 "15097 


— ‘03560 10331 + 03226 14843 
— 03502 "10351 + 03174 *14590 
— 08443 10871 +°03121 14337 
— ‘03384 *10390 + °03069 14084 
— 03325 "10409 + °03016 13830 


— 03266 10427 + 02963 13577 
— '03207 10446 + 02910 13324 
— '03148 ‘10463 + °02858 13072 
— ‘03089 10481 + 02804 12819 


HEHEHE FEE HH FHEEHH FH444+ F444 


— ‘03030 10498 + 02751 "12566 
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732 


*39593 
39605 
39617 
39629 
“39640 


39651 
39662 
39673 
39683 
39694 


“39703 
39713 
*39723 
39732 
“39741 


39749 
39758 
39766 
39774 
39781 


39789 
*39796 
39803 
*39809 
39816 


*39822 
39828 
39834 
*39839 
*39844 


*39849 
39854 
*39858 
39862 
*39866 


39870 
*39873 
*39876 
*39879 
39882 


39884 
*39886 
39888 
*39890 
*39891 


*39892 
39893 
39894 
*39894 
39894 


03447 
03378 
03308 
03238 
03168 


03099 
03029 
02959 
02889 
02819 


02749 
02679 
02609 
02539 
02469 


02398 
02328 
02258 
02188 
02117 


02047 
01977 
01906 
01836 
01765 


01695 
01625 
01554 
01484 
01413 


01342 
01272 
01201 
‘01131 
01060 


00990 
“00919 
‘00848 
00778 
00707 


‘00636 
00566 
“00495 
00424 
00354 


00283 
00212 
00141 
‘00071 
“00000 
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v4 


“15919 
15934 
15948 
15962 
15976 


“15990 
16003 
“16016 
"16029 
16041 


16053 
‘16065 
‘16077 
*16088 
"16099 


16109 
“16120 
16130 
16139 
16149 


16158 
“16166 
16175 
16183 
16191 


16198 
‘16206 
16212 
16219 
16225 


16231 
16237 
"16242 
16247 
"16252 


*16257 
16261 
16265 
“16268 
16271 


16274 
16277 
16279 
16281 
16283 


16284 
"16285 
16286 
16287 
16287 


02970 
02911 
02851 
02792 
02732 


02673 
02613 
02553 
02493 
02433 


02373 
02313 
02253 
02193 
02132 


02072 
02012 
01951 
01891 
‘01830 


‘01770 
01709 
‘01648 
01588 
01527 


01466 
01405 
01344 
01284 
01223 


01162 
‘01101 
01040 
00979 
00918 


00857 
00796 
00734 
‘00673 
00612 


00551 
“00490 
00429 
00367 
00306 


00245 
00184 
00122 
‘00061 
00000 


FHttt ftttt ftett Ftttt F+ttt+ $4444 +4444 


t+t+t +4++++4+ 44444 
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"10515 
"10532 
10548 
"10564 
“10579 


"10594 
“10609 
10624 
10638 
10652 


"10665 
10678 
‘10691 
10704 
“10716 


10727 
10739 
10750 
‘10761 
‘10771 


10781 
10791 
“10801 
10810 
‘10818 


10827 
10835 
"10842 
*10850 
10857 


“10864 
10870 
“10876 
"10882 
10887 


"10892 
"10896 
‘10901 
"10905 
“10908 


10912 
“10914 
“10917 
‘10919 
“10921 


10923 
"10924 
"10925 
"10925 
"10925 


+ 02698 
+ 02644 
+ 02591 
4- 02537 
+°02484 


+ 02430 
+ 02376 
+ °02322 
+ 02268 
+ °02214 


+ 02159 
+°02105 
+ 02051 
+ °01996 
+°01941 


+ ‘01887 
+ °01832 
+°01777 
+ 01722 
+ °01668 


+ 01613 
+ 01558 
+ 01502 
+ 01447 
+ 01392 


+ 01337 
+°01281 
+ °01226 
+°01171 
+°01115 


+ 01060 
+ ‘01004 
+°00949 
+ 00893 
+°00837 


+ 00782 
+ 00726 
+ °00670 
+ ‘00614 
+ 00559 


+ 00503 
+ 00447 
+ 00391 
+ 00335 
+ 00279 


+ ‘00224 
+ 00168 
+ 00112 
+ 00056 

“00000 


12314 
12061 
11809 
11556 
11304 


“11052 
10799 
"10547 
"10295 
10043 


09791 
09540 
09288 
09036 
08784 


08533 
08281 
08030 
‘07778 
07527 


07276 
07024 
06773 
06522 
*06271 


06020 
05768 
05517 
“05266 
05015 


04764 
04513 
04263 
04012 
03761 


“03510 
03259 
03008 
02758 
02507 


02256 
02005 
01755 
01504 
01253 


“01003 
00752 
00501 
00251 
00000 
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TABLE XXX. Supplementary Tables for determining High 
r = ‘80. 


0359 | -0359 | 0359 | 0358 | °0357 | -0356 | ‘0354 | °0351 | °0347 | -0341 | 0334 | 0324 | 0312 
*0287 | *0287 | ‘0287 | -0287 | ‘0286 | -0285 | *0284 | °0283 | °0280 | °0276 | °0272 | -0265 | :0257 
"0227 | °0227 | °0227 | :0227 | -0227 | °0227 | -0226 | :0225 | ‘0224 | -0221 | 0218 | 0214 | :0209 
0179 | ‘0179 | -0179 | -0178 | -0178 | -0178 | °0178 | °0177 | °0176 | -0175 | 0173 | 0171 | :0167° 
0139 | °0139 | 0139 | *0139 | *0139 | °0189 | °0139 | :0138 | :0138 | °0137 | °0136 | °0135 | 0133 
0107 | ‘0107 | ‘0107 | ‘0107 | -0107 | ‘0107 | *0107 | 0107 | °0107 | °0106 | -0106 | :0105 | :0104 
“0082 | ‘0082 | ‘0082 | 0082 | ‘0082 | ‘0082 | :0082 | ‘0082 | :0082 | :0081 | ‘0081 | :0081 | :0080 
“0062 | *0062 | -0062 | ‘0062 | -0062 | ‘0062 | :0062 | ‘0062 | -0062 | :0062 | :0062 | -0061 | :0061 
0047 | ‘0047 | ‘0047 | 0047 | ‘0047 | :0047 | :0047 | :0047 | 0047 | ‘0046 | :0046 | 0046 | :0046 
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Correlations from Tetrachoric Groupings. 
r= ‘80, 


Correlation 
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k=0°0 0953 | 0798 | ‘0662 | °0545 | -0444 | -0358 | -0287 | 0227 | -0178 | :0139 | -0107 | -0082 | 0062 | -0047 
Ol 0946 | 0793 | :0659 | :0543 | -0443 | 0357 | ‘0286 | -0227 | -0178 | -0139 | -0107 | -0082 | -0062 | -0047 
0-2 0936 | :0787 | :0655 | 0540 | :0441 | :0357 | °0286 | 0227 | -0178 | :0139 | 0107 | -0082 | :0062 | :0047 
03 0923 | :0778 | °0649 | ‘0536 | 0438 | -0355 | (0285 | -0226 | -0178 | :0139 | -0107 | 0082 | -0062 | -0047 
O-4 ‘0906 | -0766 | °0641 | ‘0531 | 0435 | :0353 | °0283 | -0225 | -0177 | :0138 | :0107 | 0082 | 0062 | :0047 
0-5 ‘0885 | °0751 | -0631 | ‘0524 | 0430 | :0350 | :0281 | -0224 | -01'77 | :0138 | 0107 | 0082 | :0062 | :0047 
0-6 0859 | :0733 | 0618 | :0515 | 0424 | -0346 | -0279 | :0223 | -0176 | :0137 | -0106 | -0082 | -0062 | :0046 
O-7 “0828 | 0710 | :0601 | ‘0503 | °0416 | :0341 | :0275 | 0220 | :01'74 | -0137 | 0106 | -0081 | 0062 | :0046 
0-8 0791 | -0682 | :0581 | :0489 | 0406 | :0334 | -0271 | 0217 | -0172 | :0135 | 0105 | -0081 | :0061 | 0046 
0-9 0749 | :0650 | :0557 | 0471 | -0394 | -0325 | 0265 | -0213 | 0170 | 0134 | -0104 | -0080 | :0061 | :0046 
1:0 0702 | 0614 | :0529 | 0451 | :0379 | -0315 | 0258 | :0209 | -0167 | -0132 | :0103 | -0079 | -0061 | :0046 

ai *0652 | 0574 | 0498 | 0427 | -0362 | -0802 | -0249 | 0202 | 0163 | 0129 | -0101 | :0078 | -0060 | :0045 
12 ‘0597 | :0530 | :0464 | 0401 | :0342 | -0287 | 0238 | -0195 | :0158 | ‘0126 | -0099 | -0077 | :0059 | :0045 
TS ‘0541 | :0484 | -0427 | -0372 | -0319 | :0271 | -0226 | -0186 | 0151 | -0121 | -0096 | -0075 | 0058 | ‘0044 
14 “0484 | :0436 | 0388 | "0341 | -0295 | :0252 | :0212 | :0176 | :0144 | :0117 | -0093 | 0073 | :0057 | :0043 
15 0427 | 0388 | :0348 | :0309 | :0270 | :0232 | :0197 | :0165 | -0136 | -0111 | -0089 | -0070 | :0055 | -0042 
16 ‘0372 | -0341 | ‘0309 | :0276 | :0243 | :0211 | °0181 | °0153 | 0127 | 0104 | -0084 | -0067 | :0053 | -0041 
ae “0319 | 0295 | :0270 | :02438 | -0216 | -0190 } :0164 | -0140 | -0117 | 0097 | -0079 | 0063 | -0050 | 0039 
18 ‘0271 | °0252 | :0232 | 0211 | 0190 | :0168 | °0146 | °0126 | :0107 | :0089 | -0073 | 0059 | :0047 | :0037 
19 0226 | °0212 | ‘0197 | (0181 | :0164 | °0146 | :0129 | 0112 | -0096 | 0081 | -0067 | 0055 | :0044 | 0035 
2-0 ‘0186 | :0176 | °0165 | :0153 | °0140 | -0126 |} :0112 | -0098 | -0085 | -0072 | -0060 | -0050 | :0040 | :0032 
2h ‘0151 | °0144 | -0136 | (0127 | -0117 | :0107 | -0096 | :0085 | ‘0074 | -0064 | :0054 | -0045 | -0037 | 0030 
2-2 *0121 | :0117 | :0111 | °0104 | :0097 | -0089 } :0081 | :0072 | :0064 | :0055 | 0047 | 0040 | -0033 | 0027 
2:3 ‘0096 | :0093 | ‘0089 | 0084 | :0079 | ‘0073 | ‘0067 | ‘0060 | :0054 | :0047 | -0041 | °0035 | -0029 |} ‘0024 
24 ‘0075 | ‘0073 | ‘0070 | :0067 | 0063 | ‘0059 | ‘0055 | ‘0050 | :0045 | :0040] -0035 | -0030 | :0025 | 0021 
Zo °0058 | ‘0057 | ‘0055 | :0053 | :0050 } ‘0047 | ‘0044 | :0040 | :0037 | :0033 | -0029 | -0025 | :0022 | -0018 
26 “0044 | -0043 | 0042 | -0041 | -0039 | 0037 | :0035 | -0032 | -0030 | 0027 | -0024 | 0021 | °0018 | -0016 

r=°85. 
A= tes 14 1°6 1°6 LZ 1°8 i°9 2:0 ot 2°2 2°3 2h Qh 26 

k=0°0 "0963 | ‘0805 | ‘0666 | -0547 | 0445 | 0359 | :0287 | :0227 | -0179 | :0139 | :0107 | -0082 | -0062 | ‘0047 
Ol ‘0959 | ‘0803 | ‘0665 | :0547 | -0445 | :0359 | °0287 | 0227 | ‘0179 | :0139 | -0107 | :0082 | ‘0062 | :0047 
0-2 0954 | ‘0800 | -0664 | :0546 | 0444 | 0359 | 0287 | 0227 | :01'79 | 0139 | -0107 | -0082 | -0062 | :0047 
03 *0947 | 0795 | ‘0661 | -0544 | 0443 | -0358 | :0287 | 0227 | -0178 | 0139 | -0107 | 0082 | -0062 | :0047 
O4 “0936 | °0788 | ‘0656 | -0541 | 0442 | -0357 | -0286 | :0227 | -0178 | 0139 | -0107 | -0082 | :0062 | :0047 
0-5 ‘0921 | -0778 | -0650 | -0538 | :0440 | :0356 | 0285 | -0227 | :0178 | -0139 | -0107 | ‘0082 | -0062 | :0047 
0-6 ‘0901 | ‘0765 | ‘0642 | :0532 | -0436 | 0354 | 0284 | -0226 | -0178 | -0139 | -0107 | ‘0082 | ‘0062 | :0047 
0-7 ‘0876 | °0748 | -0630 | :0525 | °0432 | :0351 | 0283 | -0225 | ‘0177 | 0188 | -0107 | ‘0082 | ‘0062 | :0047 
08 ‘0845 | -0725 | :0615 | 0514 | -0425 | 0347 | -0280 | :0224 | 0176 | 0138 | -0107 | :0082 | :0062 | -0047 
0-9 ‘0807 | 0698 | 0595 | ‘0501 | (0416 | -0341 | -0276 | -0221 | -0175 | :0137 | -0106 | :0081 | -0062 | -0046 
1:0 ‘0763 | -0665 | ‘0571 | 0484 | 0405 | 0334 | -0272 | :0218 | :0173 | 0136 | -0106 | -0081 | :0062 | :0046 
eT ‘0712 | 0626 | 0543 | 0464 | -0390 | -0324 | 0265 | 0214 | -0171 | °0135 | 0105 | -0081 | :0061 | :0046 
12 0656 | -0583 | ‘0510 | 0439 | 0373 | 0312 | 0257 | -0209 | -0167 | -0133 | :0104 | ‘0080 | ‘0061 | :0046 
LS 0597 | :0535 | ‘0473 | -0411 | -0352 | -0297 | 0247 | :0202 | :0163 | :0130 | -0102 | -0079 | -0060 | :0046 
14 | ‘0535 | -0485 | 0432 | -0380 | 0829 | -0280 | -0234 | 0194 | -0157 | -0126 | 0100 | 0078 | -0060 | -0045 
LS 0473 | -0432 | 0390 | -0346 | -0302 | :0260 | :0220 | -0183 | -0150 | -0121 | 0097 | :0076 | -0058 | :0045 
16 0411 | -0380 } -0346 | -0311 | :0274 | :0239 | 0204 | -0172 | °0142 | ‘0116 | :0098 | -0073 | -0057 | :0044 
ey 0352 | 0329 | 0302 | 0274 | 0245 | 0216 | -0186 | -0159 | :0133 | :0109 | -0088 | :0070 | :0055 | -0043 
18 | -0297 | -0280 | -0260 | -0239 | 0216 | 0192 | -0168 | -0144 | -0122 | -0102 | -0083 | -0067 | 0053 | -0041 
19 0247 | 0234 | 0220 | 0204 | 0186 | ‘0168 | 0149 | -0129 | ‘0111 | 0093 | -0077 | ‘0063 | *0050 | ‘00389 
20 0202 | -0194 |] 0183 | -0172 | 0159 | -0144 | 0129 | -0114 | -0099 | -0084 | :0070 | :0058 | :0047 | :0037 
2-1 | -0163 | -0157| -0150 | -0142 | 0133} :0122 |*0111 | 0099 | -0087 | -0075 | -0063 | :0053 | -0048 | -0034 
22 ‘0130 | 0126 | -0121 | 0116 | 0109 | 0102 | -0093 | -0084 | :0075 | -0065 | :0056 | :0047 | -0039 | -0032 
ZS 0102 | :0100 | -0097 | :0093 | -0088 | -0083 | :0077 | :0070 | -0063 | -0056 | :0049 | -0042 | -0035 | -0029 
ah ‘0079 | 0078 | -0076 | -0073 | 0070 | ‘0067 | :0063 | -0058 | -0053 | :0047 | 0042 | 70036 | -0031 | -0025 
25 0060 | 0060 | -0058 | :0057 | 0055 | :0053 | -0050 | 0047 | -0043 | -0039 | 0035 | -0081 | *0026 | 0022 
26 0046 | -0045 | -0045 | 0044 | 0043 | 0041 | :0039 | -0037 | -0034 | ‘00382 | :0029 | -0025 | -0022 | 0019 


SV 00 a> 
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TABLE XXX. Supplementary Tables for determining High 
r= ‘90. 


HY TES 


1579 | °1353 
1574 | °1350 
1564 | °13845 
1550 | °1336 
1528 | °1322 
1497 | 1302 
1454 | 1274 
1399 | 1236 
1331 | °1186 
1249 | 1124 
1155 | *1052 
*1052 | -0969 
0942 | :0878 
0830 | 0783 
0720 | ‘0686 
0614 | ‘0591 
‘0516 | °0501 
0428 | :0418 
0350 | -0344 
0282 | :0279 
0225 | °0223 
‘0177 | 0176 
0138 | 0138 
0107 | °0107 
0082 | :0082 
“0062 | *0062 
0047 | -0047 


SS 
Il 


WWW WD BSWHHHHHHHHENRODSOSOOSOSOSSS 
AAR WBN DSGAVWAAK WBN SGSDABAAKSWBOKHS 


=~ 
ll 


4495 | 4271 | -4005 | 3705 | °3385 | °3055 | +2729 | 2414 | -2116 | °1840 | *1586 | °1357 | *1151 
*4271 | *4099 | *3880 | °3622 | °3333 | °3026 | -2713 | :2407 | :2113 | 1839 
“4005 | *3880 | °3712 | °3500 | *3252 | -2976 | -2685 | :2392 | -2106 | *1835 
3705 | *3622 | °3500 | °3338 | *3135 | +2898 | -2637 | -2365 | -2092 | -1829 
3385 | *3338 | °3252 | *3135 | -2980 | 2787 | +2564 | +2320 | +2067 | *1816 
*3055 | *3026 | +2976 | *2898 | :2787 | 2640 | 2459 | -2250 | 2024 | +1792 
2729 | °2713 | 2685 | :2687 | :2564 | +2459 | -2321 | 2153 | -1960 | 1753 
2414 | *2407 | +2392 | *2365 | -2320 | 2250 | -2153 | -2025 | *1870 | 1694 
2116 | 2113 | -2106 | :2092 | -2067 | 2024 | -1960 | -1870 | 1753 | °1611 
1840 | °1839 | -1835 | *1829 | -1816 | °1792 | *1753 | -1694 | 1611 | °1505 
‘1586 | *1586 | 1585 | -1582 | *1576 | °1563 | +1542 | -1506 | *1452 | 1377 
1357 | °1856 | °1356 | °1355 | -1352 | °1346 | °1335 | °1315 | °1288 | 1234 
LIDS elo LES O NS SON eT TAO MTA lel Alel eel tS el tesa| eh OSA: 
"0968 | °0968 | -0968 | :0968 | -0967 | 0966 | :0964 | °0959 | :0950 | :0934 
“0808 | 0808 | -0808 | 0808 | :0807 | ‘0807 | 0806 | 0804 | 0800 | :0792 
‘0668 | ‘0668 | -0668 | ‘0668 | -0668 | ‘0668 | 0668 | :0667 | ‘0665 | 0661 
0548 | °0548 | -0548 | -0548 | 0548 | 0548 | 0548 | -0548 | -0547 | 0545 
‘0446 | ‘0446 | 0446 | 0446 | 0446 | ‘0446 | -0446 | -0445 | 0445 | 0445 
"0359 | °0359 | :0359 | 0359 | -0359 | 0359 | -0359 | -0859 | -0359 | -0359 
0287 | °0287 | ‘0287 | :0287 | :0287 | :0287 | :0287 | -0287 | 0287 | -0287 
0227 | °0227 | 0227 | -0227 | 0227 | :0227 | 0227 | :0227 | 0227 | :0297 
*O179 | °0179 | 0179 | -0179 | 0179 | :0179 | :0179 | :0179 | °0179 | 0179 
‘0139 | °0139 | 0139 | :0139 | -0139 | :0139 | -0139 | -0139 | 0139 | :0139 
“0107 | ‘0107 | -0107 | :0107 | -0107 | 0107 | 0107 | 0107 | :0107 | 0107 
0082 | *0082 | 0082 | -0082 | 0082 | :0082 | 0082 | -0082 | -0082 | -0082 
0062 | ‘0062 | -0062 | -0062 | -0062 | :0062 | -0062 | :0062 | 0062 | -0062 
0047 | -0047 | ‘0047 | 0047 | 0047 | 0047 | :0047 | -0047 | -0047 | :0047 


ES 
Il 


% WIS WWDMHHRHHHHHHEHHOOOSOSOSOSSSS 
DRAW SBN SSHVWAAGLK SBN SSOHVWAANK SBHNS 


Tables for High Fourfold Correlation 55 


Correlations from Tetrachoric Groupings. 


0359 | 0287 
0359 | *0287 
0359 | 0287 
0359 | 0287 
0359 | °0287 
"0359 | °0287 
0359 | 0287 
0359 | 0287 
0359 | ‘0287 
0359 | 0287 
0358 | °0287 
0357 | *0286 
0355 | °0285 
0350 | 0288 
0342 | °02'79 
0330 | 0273 
0312 | °0263 
0289 | :0248 
0261 | (0229 
0229 | °0205 
70195 | :0179 
‘0162 | 0152 
0131 | °0125 
"0104 | ‘0101 
0080 | ‘0079 
0062 | ‘0061 
0046 | :0046 


S S Wr SHH HHH 
WWKH DHSAOVAACKHwWeONHES 
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TABLE XXX. Supplementary Tables for determining High 
r= 1:00. 


ww % ®W % % WHEE OSOSSSSSSOSSS 
AAR SBBWK SSDMBARKRK SBN SHGHNAAK WONG 


Lables for High Fourfold Correlation 57 


Correlations from Tetrachoric Groupings. 


r= 1:00, 


58 


Tables for Statisticians and Biometricians 


TABLE XXXI. The T-Function. 


Loe I'(p), Negative Characteristic, 1 


2512 | 0030 | -998,7555 | 5087 
—8011 |—5600 | -996,3196 ! 0798 


—4212 |—1870 | °993,95385 { 7207 
1104 |—8831 | -991,6564 | 4305 
—8677 |—6471 | -989,4273 | 2080 


—6922 |—4783 *987,2651 0525 


—5830 |—3757 *985,1690 |—9630 


—5392 |—3384 983,1382 |-—9387 


—5599 |—3655 | -981,1717 |—9785 
—6442 |~4561 | -979,2686 | 0818 


—7914 |-—6095 977,4283 2476 
0005 |—8248 *975,6497 4753 
2709 10138 *973,9323 7638 


—6017 |—4381 972.2751 1126 
—9922 |-—8345 ‘970,6774 5209 


4417 2898 969,1386 | —9879 
—9493 |—8033 ‘967,6578 5129 
5145 3742 ‘966,2344 | 0952 
1366 | 0019 ‘964,8677 7341 


~8147 |—6856 | -963,5570 | 4290 
5484 | 4248 | -962,3017 | 1792 


3369 | 2188 | -961,1011 |-9841 
1796 | 0669 | -959,9546 | 8430 
0760 |-9685 | -958,8616 | 7553 
0253 |-9232 | -957,8215 | 7204 
0271 |—9301 | -956,8337 | 7377 
0806 |—9888 | -955,8975 | 8067 


1855 | 0988 "955,0126 | — 9268 
3410 | 2593 ‘954,1782 | 0975 
5467 | 4700 ‘953,3938 | 3181 
—8021 |-—7303 ‘952,6590 5883 
1065 | 0396 ‘951,9732 | 9073 
4595 3975 ‘951,3359 | 2748 


—8606 |-8034 -950,7466 6903 
3094 2568 950,2048 1532 
8052 7573 ‘949,7100 6630 
3477 3044 ‘949,2617 2194 

—9363 |—8977 948,8595 8218 
5707 5366 -948,5030 4698 
2503 2208 948,1916 1630 

—9748 |—9497 *94.7,9250 9008 
7437 7230 947,7027 6829 
5565 5402 ‘947,5243 5089 
4130 4010 ‘947,3894 3783 
3125 3049 ‘47,2976 2908 
2549 2514 *947,2484 2459 


Palade, 


2 
1:00 -999,9999 7497 5001 30 
1°01 ‘997,5287 2855 0430 } 
1:02 995,1279 |—8916 |—6561 7 
1:03 -992,7964 5671 3384 1104 8831 
1:04 ‘990,5334 3108 0889 
1:05 -988,3379 1220 |—9068 
1:06 986,2089 |—9996 |—7910 
1:07 984,1455 |—9428 |—7407 
1:08 ‘982,1469 |-—9506 |-—7549 5599 3655 
1:09 ‘980,2123 0223 |—8329 i. 
1:10 -978,3407 1570 |—9738 
1s ‘976,5313 3538 1768 8248 
1:12 ‘974,7834 6120 4411 
1°18 ‘973,0962 |—9308 |—7659 6017 
11h ‘971,4689 3094 1505 
1°18 ‘969,9007 7471 5941 4417 898 
1:16 -968,3910 2432 0960 
1°17 -966,9390 7969 6554 
1:18 -965,5440 4076 2718 
1°19 ‘964,2054 0746 |—9444 
1:20 ‘9629225 7973 6725 
1:21 ‘961,6946 5748 4556 
1°22 -960,5212 4068 2930 0669 
1:23 -959,4015 2925 1840 85 
1:24 ‘958,3350 2313 1280 9232 
1:28 ‘957,3211 2226 1246 
1:26 956,3592 2658 1730 
1:27 955,4487 3604 2727 
1:28 954,5891 5059 4232 
1:29 '953,7798 7016 6239 5467 
1°30 -953,0203 |—9470 |-—8743 
1°31 -952,3100 2417 1739 
1:32 ‘951,6485 5850 5220 5 
1°33 ‘951,0353 |-—9766 |-—9184 
134 -950,4698 4158 3624 
1°35 949,9515 9023 8535 
1°86 ‘949,4800 4355 3913 347 
1-37 ‘949,0549 0149 |—9754 
1:38 948,6756 6402 6052 
1°89 948,3417 3108 2803 250 
1°40 -948,0528 0263 0003 
1-41 947,8084 7864 7648 
1:42 ‘947,6081 5905 5733 
1-48 947,4515 4382 4254 
144 ‘947,3382 3292 3207 
L45 ‘947,2677 2630 2587 
146 ‘947,2397 2393 
2392 

“47 ‘947,2539 2576 2617 

48 ‘947,3097 3175 3258 

49 *947,4068 4188 4312 

50 ‘947,5449 5610 5774 


2396 2404 947,2416 2432 
2662 2712 947,2766 2824 
3345 3436 947,3531 3630 
4440 4572 947,4708 4848 
5943 6116 947,6292 6473 


A horizontal bar means that the third figure of the mantissa has changed, a negative sign that it must be 


lowered one unit. 


Tables of the T-Function 59 
DirrerEences :—NeGAtivE down to rule 
2 8 4 8 9 p 
— 
2489 2482, 2475 2446 2440 1°00 
2419 2411 2404 2377 2369 101 
2349 2342 2335 2307 2301 1°02 
2280 2273 2267 2239 2233 TESS 
DON 2206 2198 2172 2165 104 
2146 2139 2132 2106 2099 1°05 
2080 2073 2067 2041 2034 1°06 
2015 2008 2002 1976 1970 1°07 
1950 1944 1938 1912 1906 1°08 
1887 1881 1875 1850 1843 1°09 
1824 1819 1812 1787 1782 1°10 
1763 L757 1751 1726 1721 HEU 
1702 1696 1690 1666 1660 DIES 
1642 1636 1630 1607 1600 SOUS 
1583 1577 1571 1547 1542 L'l4 
1524 1519 1512 1490 1483 1°15 
1467 1460 1455 1432 1426 eG 
1409 1403 1398 1375 1370 BPO, 
1352 1347 1342 1319 1314 1°18 
1297 1291 1286 1264 1258 1°19 
1241 1236 1231 1208 1204 1°20 
1187 1181 lak aiY/ 1154 1149 1°21 
1134 1127 1ie3 1101 1096 1:22 
1080 1075 1069 1048 1043 1°23. 
1027 1021 1017 996 990 1°24 
975 970 964 944 938 1°25 
924 918 913 893 887 1°26 
872 867 862 842 837 1:27 
822 817 811 791 787 1°28 
772 767 762 742 737 1°29 
722 718 713 693 689 1°30 
674 669 664 645 640 1°81 
625 620 616 597 591 1°82 
578 572 568 549 544 1°33 
530 526 520 502 497 1°34 
483 479 473 455 451 1°35 
436 433 427 409 404 1°86 
391 386 382 363 359 TECH, 
345 341 336 318 314 1°38 
300 295 292 273 269 1°39 
255 251 247 929 224 1‘40 
211 207 2038 185 180 141 
168 163 159 141 137 142 
124 120 116 98 94 143 
82 76 73 56 51 L‘4h 
— 38 —35 — 30 -—13 -— 9 1:45 
+ 4 +8 +12 +29 +33 1‘46 
45 50 54 70 75 HOG, 
87 91 95 112 115 1°48 
128 132 136 152 156 1°49 
169 173 176 193 197 1°50 
de 


* Differences change sign at horizontal rule, 


60 Tables for Statisticians and Biometricians 
TABLE XXXI. The [-Function. 
Loe I'(p), Negative Characteristic, I 
Pp 0 1 2 of 4 5 | 6 7 8 9 
1°51 *947,7237 7437 7642 7851 8064 "947,8281 8502 8727 8956 9189 
1°52 "947,9426 9667 9912 |+0161 |+0414 ‘948,0671 0932 1196 1465 1738 
1°53 ‘948,2015 2295 2580 2868 3161 "948,3457 3758 4062 4370 4682 
154 ‘948,4998 5318 5642 5970 6302 "948,6638 6977 7321 7668 8019 
1°55 ‘948,8374 8733 9096 9463 9834 *949,0208 0587 0969 1355 1745 
1°56 ‘949,2139 2537 2938 3344 3753 "949,4166 4583 5004 5429 5857 
1°57 ‘949,6289 6725 7165 7609 8056 "949,8508 8963 9422 9885 |+0351 
1°58 ‘950,0822 1296 1774 2255 2741 "950,3230 3723 4220 4720 5225 
1°59 ‘950,5733 6245 6760 7280 7803 *950,8330 8860 9395 9933 |+0475 
1°60 -951,1020 1569 2122 2679 3240 "951,3804 4372 4943 5519 6098 
1°61 ‘951,6680 7267 7857 8451 9048 ‘951,9649  |4+0254 |+0862 |+1475 |+2091 
1°62 ‘952,2710 3333 3960 4591 5225 "952,5863 6504 7149 7798 8451 
1°63 ‘952,9107 9766 |+0430 |41097 |+1767 "953,2442 3120 3801 4486 5175 
164 *953,5867 6563 7263 7966 8673 953,93883 |4+0097 {+0815 |+4+1536 |+2260 
1°68 ‘95.4,2989 3721 4456 5195 5938 "954,6684 7434 8187 8944 9704 
1°66 ‘955,0468 1236 2007 2782 3560 "955,4342 5127 5916 6708 7504 
1°67 ‘955,8303 9106 9913 |40723 |+1536 ‘956,2353 3174 3998 4825 5656 
1°68 ‘956,6491 7329 8170 9015 9864 ‘957,0716 1571 2430 3293 4159 
1°69 ‘957,5028 5901 6777 7657 8540 957,9427 |4+0317 |+1211 |+2108 |+3008 
1°70 "958,3912 4820 5731 6645 7563 ‘958,8484 9409 |+0337 |+1268 |+2203 
1°71 ‘959,3141 4083 | 5028 | 5977 6929 ‘959,7884 | 8843 9805 |+0771 |+1740 
1°72 ‘960,2712 3688 4667 5650 6636 '960,7625 8618 9614 |+0613 |+1616 
193 9612622 3632 4645 5661 6681 ‘961,7704 8730 9760 |+0793 |+1830 
I7S "962,2869 3912 4959 6009 7062 "962,8118 9178 |+0241 {+1308 |+2378 
175 ‘963,3451 4527 5607 6690 7776 ‘963,8866 9959 |+1055 |+2155 |+3258 
176 ‘964,4364 5473 6586 7702 8821 964,9944 |+1070 |4+2199 |+4+8331 |+4467 
Liz ‘965,5606 6749 7894 9043 [+0195 ‘966,1350 2509 3671 4836 6004 
1°78 -966,7176 8351 9529 |40710 |+1895 ‘967,3082 4274 5468 6665 7866 
1°79 ‘967,9070 |+0277 |+41488 |+2701 |+3918 "968,5138 6361 7588 8818 | +0051 
1°80 -969,1287 2526 3768 5014 6263 969,7515 8770 |+0029 |+1291 |42555 
1°81 ‘970,3823 5095 6369 7646 8927 ‘971,0211 1498 2788 4082 5378 
1°82 ‘971,6678 7981 9287 |40596 |+1908 "972,3224 4542 5864 7189 8517 
1°83 ‘972,9848 |+1182 |4+2520 |+3860 |+5204 ‘973,6551 7900 9254 |+0610 |+1969 
1°84 ‘974,3381 4697 6065 7487 | 8812 '975,0190 1571 2955 4342 5733 
1°85 ‘975,7126 8522 9922 |4+1325 |+2730 ‘976,4139 5551 6966 8384 9805 
1°86 ‘977,1230 2657 4087 5521 6957 ‘977,8397 9839 |+1285 |+2734 |44186 
1°87 ‘978,5640 7098 8559 |40023 |+1490 ‘979,2960 4433 5909 7389 8871 
1°88 ‘980,0356 1844 3335 4830 6327 ‘980,7827 9331 |+0837 |+2346 |+4+3859 
1°89 ‘981,5374 6893 8414 9939 |+1466 "982,2996 4530 6066 7606 9148 
1:90 ‘983,0693 2249 3793 5348 6905 983,8465 |4+0028 |+1595 |+3164 |+4736 
1:91 -984,6311 7890 9471 |+1055 |+2642 "985,4232 5825 7421 9020 |+0621 
1°92 ‘986,2226 3834 5445 7058 8675 "987,0294 1917 3542 5170 6802 
1:93 ‘987,8436 |+0072 |+1713 |+43356 |+5002 "988,6651 8302 9957 {+1614 |+3275 
1.94 | *989,4938 6605 8274 9946 |+1621 ‘990,3299 4980 6663 8350 |+4+0039 
1:98 ‘991,1782 3427 5125 6826 | 8530 ‘992,0237 1947 3659 5375 7093 
1:96 | -992,8815 |+0539 |+2266 |4+3995 |45728 ‘993,7464 | 9202 |40943 {+2688 |+44435 
1:97 ‘994,6185 7937 9693 {+1451 |+3213 '995,4977 6744 8513 |+0286 {+2062 
1:98 | -996,3840 5621 7405 9192 |+0982 ‘997,274 4569 6368 8169 9972 
1:99 ‘998,1779 3588 5401 7216 9034 *999,0854 2678 4504 6333 8165 


A horizontal bar means that the third figure of the mantissa has changed, a positive sign that it must be 


raised one unit, 


Tables of the T-Function 61 
Dirrerences :—on this page, Posrrive 
8 4 rs) 6 7 Pp 
213 217 221 225 229 1°51 
253 257 261 264 269 1°52 
293 296 301 304 308 1°83 
332 336 339 344 347 154 
371 374 379 382 386 L865 
409 413 417 421 425 1°56 
447 452 455 459 463 1°57 
486 489 493 497 500 1°58 
523 527 530 535 538 1°59 
561 564 568 571 576 1°60 
597 601 605 608 613 1°61 
634 638 641 645 649 1°62 
670 675 678 681 685 1°63 
707 710 714 718 721 164 
743 746 750 753 757 764 1°65 
778 782 785 789 792 799 1°66 
813 817 821 824 827 835 1°67 
849 852 855 859 863 869 1°68 
883 887 890 894 897 904 1°69 
918 921 925 928 931 938 1°70 
952 955 959 962 966 972 eal 
986 989 993 996 999 1006 ee 
1020 1023 1026 1030 1033 1039 1°73 
1053 1056 1060 1063 1067 1073 17h 
1086 1090 1093 1096 1100 1106 L‘75 
1119 1123 1126 1129 1132 1139 1°76 
1152 1155 1159 1162 1165 1172 Diets 
1185 | 1187 1192 1194 1197 1204 1°78 
1217 1220 1223 1227 1230 1236 179 
1249 1252 1255 1259 1262 1268 1°80 
1281 1284 1287 1290 1294 1300 1°81 
1312 1316 1318 1322 1325 1331 1°82 
1344 1347 1349 1354 1356 1362 1°83 
1375 1378 1381 1384 1387 1393 1°84 
1405 1409 1412 1415 1418 1425 1°85 
1436 1440 1442 1446 1449 1454 1°86 
1467 1470 1473 1476 1480 1485 1°87 
1497 1500 1504 1506 1509 1515 1°88 
1527 1530 1534 1536 1540 1545 1°89 
1557 1560 1563 1567 1569 1575 1:90 
1587 1590 1593 1596 1599 1605 £-91 
1617 1619 1623 1625 1628 1634 1:92 
1646 1649 1651 1655 1657 1663 1‘93 
1675 1678 1681 1683 1687 1693 L‘94 
1704 1707 1710 1712 1716 1722 1°95 
1733 1736 1738 1741 1745 1750 1:96 
1762 1764 1767 1769 1773 1778 197 
1790 1792 1795 1799 1801 1807 1:98 
1818 1820 1824 1826 1829 1835 HSE) 


62 Tables for Statisticians and Biometricians 


TABLE XXXII. Subtense from Arc and Chord 


Table to pass from measured index 8 =100 (are —chord)/chord of a curve to the index 
and may be closely represented by a common catenary. Suggested use: to pass 


Values of a for given values of 8 as argument. 


1 2 
732) 1 O3ee |e ees 
241 | 94:2 | 24:3 
25°0 | 251 | 25°2 
25:9 | 260 | 26-1 
26°38 | 269 | 27-0 
Bere eorey ole 28 
285 | 28-6 | 28°7 
29:3 | 29:4 | 29% 
30:1 | 30°2 | 30°3 
309) || 3RO=| Sola 
B1-7 | 31:8 |> 319 
32:5 | 32:6 | 32°6 
33:3 | 33:3 | 33-4 
340 | 341 | 34:2 
34:8 | 34:8 | 34:9 
355 | 35:6 | 35°6 
36-2 | 36:3 | 36-4 
36:9 | 37:0 | 371 
S757) | 3hey) | 5378 
38:4 | 38:4 | 38°5 
391 | 39°2 | 39-2 
39°38 | 39°38 | 39°9 
40°5 | 405 | 406 
41:2 | 41:2 | 41°3 
41:8 | 41:9 | 42-0 
42°5 | 42°6 | 42°6 
43:2 | 43:3 | 43°3 
439 | 43:9 | 44-0 
44:5 | 446 | 446 
45-2 | 45:2 | 45°3 
45°38 | 45:9 | 46-0 
46:5 | 46:5 | 466 
471 | 47-2 | 473 
47°8 | 47:8 | 47:9 
48:4 | 48:5 | 48°5 
491 | 49:1 | 49-2 
49-7 | 49:8 | 49°8 
503 | 50-4 | 505 
51-0 | 510 | 51:1 
616 | 516 | 51:7 
52:2 | 59:3 | 523 
52:8 | 52:9 | 53-0 
53-4 | 535 | 53°6 
B41 | 541 | 54:2 
64-7 | 54:7 | 54°8 
553 | 55-4 | 55-4 
55-9 | 56-0 | 56-0 56° 
565 | 56:6 | 56°6 56° 
BTV iieby Sag aor 57° 
67-7 | 57:8 | 57:8 58° 
58:3 | 58:4 | 58-4 58° 
58:9 | 59:0 | 59:0 59° 
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im the case of the Common Catenary. 


a=100 subtense/chord, on the assumption that the curve is symmetrical about the subtense 
from callipers and tape measurements of the nasal bridge to the ratio of “ rise” to “ span.” 


Values of a for given values of @ as argument. 


5 6 Uf 

59°5 59°6 59°6 59°7 59°8 59°8 59°9 

60°1 60°2 60°2 60°3 60°4 60°4 60°5 

60°7 60°8 60°8 60°9 61:0 61°0 61°1 

61°3 614 61°4 61°5 61°6 61°6 61°7 

61:9 62°0 62°0 62°1 62°1 62°2 62°3 

62°5 62°6 62°6 62°7 62°7 62°8 62°9 

63°1 63°1 63°2 63°3 63°3 63°4 63°4 

63°7 63°7 63°8 63°9 63°9 64°0 64:0 

64°3 64:3 64°4 64°4 64°5 64°6 64°6 

64:9 64°9 65°0 65:0 65°1 65°1 65'2 

65°4 65°5 65°6 65°6 65°7 65°7 65°8 

66°0 66°1 66°2 66°2 66°3 66'3 66'4 

66°6 66°7 66°7 66°8 66°8 66°9 66'9 

67°2 67:2 67°3 67°4 67°4 67°5 67°5 

67°8 67°8 67°9 67°9 68°0 68°0 68'1 

68°3 68°4 68°5 68°5 68°6 68°6 68°7 

68°9 69:0 69:0 69°1 69°1 69°2 69°3 

69°5 69°5 69°6 69°7 63°7 69°8 69°8 

7071 70°1 70°2 70°2 70°3 70°4 70°4 

70°6 70°7 70°8 70°8 70°9 70°9 71:0 

71:2 71°3 71°3 71:4 714 71°5 71°6 ; 
71°8 71°8 (ALS, 72°0 72°0 72:1 7271 72°2 72°2 
72°4 72°4 72°5 72°5 72°6 72°6 72°7 72°8 72°8 
72°9 73:0 73°0 73°1 73°2 73°2 73°3 73°3 73°4 
73°5 73°6 73°6 73°7 73°7 73°8 73'8 73°9 73°9 
74:1 74°1 74°2 74:2 74°3 74:3 74:4 74:5 74:5 
74°6 74:7 74-7 74:8 74:9 74:9 75°0 75°0 75°1 
75°2 75°3 75°3 75°4 75°4 75°5 75°5 75°6 75°6 
75'8 75°8 75°9 75°9 76'0 76:0 76°1 76°2 76°2 
76°3 76°4 76°4 76°5 76°6 76°6 76°7 76°7 76°8 
76°9 76°9 77:0 77:1 771 77:2 UE 77°3 77°3 
77°5 77°5 77°6 77°6 ern eh 77°8 Use 77:9 
78°0 78°1 78°71 78°2 78°2 78°3 78°3 78°4 78°5 
78°6 78°6 78°7 78°7 78°8 78°9 78°9 79°0 79°0 
79°1 79°2 79°2 79°3 79°4 79°4 79°5 79°5 79°6 
TOT. 79°8 79°'8 79°9 79°9 80:0 80-0 80°1 80-1 
80°3 80°3 80°4 80°4 80°'5 80°5 80°6 80°6 80°7 
80°8 80°9 80°9 81°0 81-0 81-1 Sis 81°2 81:3 
81°4 81-4 81°5 81°5 81°6 81°6 81°7 81°8 818 
81-9 82°0 82:0 82°1 82°1 82°2 82°3 82°3 82-4 
82°5 82°5 82°6 82°6 82°7 82°8 82°8 82°9 82-9 
83°0 83°1 83°1 83°2 83°3 83°3 834 83°4 83°5 
83°6 83°6 83°7 83°8 83°8 83°9 83°9 84:0 84:0 
84:1 84:2 84°3 84°3 84°4 84°4 84°5 84°5 84°6 
84°7 84°83 84°8 84°9 84:9 85°0 85:0 851 85-1 
85°3 85:3 85°4 85°4 85°5 85°5 85°6 85°'6 85°7 
85°8 85°9 85°9 86°0 86:0 86°1 86:1 86°2 86°2 
86°4 86'4 86°5 86'5 86°6 86°6 86°7 86°7 86°8 
86'9 87:0 87°0 87°1 87°71 87°2 87°2 87°3 87°4 
87°5 87°5 87°6 87°6 87°7 Sia 87°8 87°8 87°9 
88°0 88°1 88°1 88°2 88°2 88°3 88°3 884 88°5 
88°6 88°6 88°7 88°7 88°8 88°8 88°9 88°9 89°0 
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TABLE XXXII, A and B, Supplementary Tables of Subtense from 
Are and Chord. 


TABLE XXXII. 


Supplementary Tables for Subtense Indew a as calculated from the 
arcual value B on the Catenary Hypothesis. 


(A) Values of a for low 8B. 


6 | 15°3 | 15°4 | 15°6 | 15°7 | 15°8 | 16°0 | 16°1 | 16°2 | 16°3 
7a WLGsG2 167 a 6:8) | Os Lele 2a iS) eA Lie 
8 | 17°8 | 17°9 | 18:0 | 18:1 | 18°3 | 18°4 | 18°5 | 18°6 | 18°7 
FASO LO 1 LO 2a OSs 19 4a 19 Ose O-6n lO e7 alos 
10 | 20°0 | 20°1 | 20°2 | 20°3 | 20°4 | 20°6 | 20°7 | 20°8 | 20°9 
11 QUI 21-2e 213 | 2s oe on SSH 207 e218 209 
12 | 22°1 | 22:2 | 22°3 | 22°4 | 22°5 | 22°6 | 22°7 | 22°8 | 22:9 
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Diagram of Mean Contingency 
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XV. Diagram to determine the type of a Frequency Distribution from a knowledge 
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XXXVI. Diagram showing Distribution of Frequency Types for High Values 
for B, and B;. 
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TABLE XXXVIL 
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To find the Probable Error of fi. 
Values of VN Xp. 
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4°11 
3°96 
3°83 
3°71 
3°60 
3°51 
3°47 
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7°25 
7°76 
8°32 
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TABLE XXXVII.—(continued). 
Values of VN Xa. 


1°05 


DOITIRAMOAATTAA AAA WWWHO KARA RAAB OE 
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1°10 


1:15 
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QO CO STAT D> DAMMAM ANAM ANA ATA AHA ADAH ATATII 
DOWOWORHOAWNHH SHENK ADABDONAATSNKR AS 


TAHORNWODOATINWONWMWOWWDODOHY BNE AO 


ID DAD AA AAA AD AAAAAAA AA TE HH tH HWA st Co Co So Oo Oe Co Co Co Co Co WS WS W @ @ @W W WW WH 
SHOWBVWAKK SBN S SHOWA CH SBWN SF GOVAAGK SBN SGAHRWARE SBN DSGHNAAK WBSHES 


By 
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TABLE XXXVIII. To find Probable Error of Bs 
Values of VN%g,. 


By 
0:00 0°65 | 0-70 | 0°75 
1°41] 1°60] 1°74} 1°93] 2°11] 2:28] 2°44) 2-60) 2°77) 2°94) 3:12] 329] 3°46) 365] 3:86) 4:05 
1°57] 1°76] 1°89] 2°00] 2°10} 2°20] 2°35] 2°51] 2°68} 2:86] 3°05] 3°24) 344] 364) 3:84) 404 
1°75] 1:94} 2°07] 2°16] 2°20] 2:28] 2:40] 2°53] 2°68] 2°85] 3°04] 323] 3°43) 363] 3:83) 403 
1°95 | 2°16] 2°28| 2°35] 2°42] 2°49] 258| 267] 2°78] 2°92] 3:09} 327] 3°45) 364] 384) 4:03 
2°18} 2°39] 2°53| 2°60] 2°72] 2°62} 2:90] 2:96] 3:02] 310] 322] 335) 350) 368] 3:86} 4:03 
2°46] 2°68] 2°83] 2°97] 3:09] 3:19] 327) 3:31] 332] 3:36] 347] 353] 3°63) 3°75] 388] 4:03 
2°78} 3°03] 3:24] 3°38] 3:52] 3°60] 366] 369] 369] 3°70] 3°75| 3°78] 383] 387} 3:95) 4:07 
3°17| 3°48] 3°71} 3°87} 3:98] 4:03] 4:08] 4:12] 4:11] 409] 407] 406) 406}; 406] 4°07} 4:15 
3°64] 4:02] 4:°26| 4°42] 4°52] 4:58} 460] 4:59) 457] 452) 444] 439) 434) 432] 431) 434 
4°22] 4:65] 4:94] 5°11} 5:20] 5:22] 518] 513] 5°07] 4:99} 490] 480] 4°70] 4°63] 460] 4°61 
4:90| 5°48] 5°76] 5°89| 5°95] 5°93] 5°86] 5°76] 5°65] 5°53} 5:41] 530) 520) 512) 5:05] 5:00 
5°75| 6:41] 6°72] 6°88] 6:90] 6°82] 6°70] 654] 6338] 622} 6°07] 592] 5°79] 569) 5°60] 5°53 
6°77| 7°55] 7:90] 8:00] 7:97| 7°83] 763] 7:42} 7:21) 7:03} 686] 6°70] 653) 639] 626) 614 
8:00] 8°83] 9:22] 9°30] 9:22] 9:02] 880] 853} 829] 8:05] 7:83} 760} 738] 7:20} 7-02] 6:84 
9°37 | 10°28 | 10°68 | 10°76 | 10°67 | 10°46 | 10°20] 9:91] 9°62] 9:31] 9°01] 873) 844) 818) 7:92] 7:66 
10°85 | 11°75 | 12°31 | 12°52 | 12°46 | 12°25] 11°95} 11:60] 11:24] 10°86} 10°45] 10:03} 9°63} 9:26] 890] 8:54 
12°67 | 13°74 | 14°40 | 14°78 | 14°53 | 14:21] 13°80] 13°38] 12°95] 12°55) 12°10] 11°60] 11°06] 10°54} 10°02} 9°55 
14°78 | 15°98 | 16°78 | 17°09 | 16°93 | 16°53 | 16°05] 15°58} 15-09} 14°61] 14:08] 13°49} 12°74] 12:02] 11°36] 10°80 
17°50 | 18°83 | 19°83 | 20°03 | 19°78 | 19°36 | 18°76] 18:22] 17°64] 16°98] 16:25] 15°30} 14°42) 13°60) 12°88] 12:27 
20°80 | 22°50 | 23°68 | 23°81 | 23°34 | 22°67 | 21:98] 21°14] 20:29] 19:45] 18°58] 17°54} 16°50} 15:54} 14°77] 14:06 
24°74 | 26°83 | 28°47 | 28°05 | 27°24 | 26°29 | 25:25] 24°18] 23:03] 22°02] 21°01} 20°01] 19°04} 18°12] 17°23] 16°36 
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TABLE XXXVIII.—(continued), 
Values of VN Xg,. 
By. 

0°80 | 0°85 | 0:90 | 0-95 | 1:00 | 1:05 | 1-10 | 1:15 | 1-20 | 1:25 1:40 | 1°45 | 1°50 
424} 4:43] 4-62] 481] 5-00] 5:19] 5:38] 5:56] 5-75 6:49] 667| 684] 2-0 
423} 4:41] 4:59| 477] 4:96] 5:15] 534) 5:53] 5-72 6-47] 665| 683] 2-1 
422] 4:39] 456] 474] 493] 512] 5:31! 550| 5-69 6-44| 663] 682] 2-2 
420} 4:36] 453] 4:71| 4:90] 5:08] 527] 5:46] 5-65 6:41| 661] 680] 2-3 
419} 4:35] 4:51] 469} 4:87] 5:05] 5-23] 5:42] 5-61 6:38| 658] 6°78] 2-4 
418| 4:34] 4:50] 467/ 485] 5:03| 521] 5:39| 5-58 6'35| 654| 674| 2-5 
420} 4:35] 4:50] 467] 4:84] 5:01| 520] 5:36] 5:54 630| 6:49] 668] 2-6 
4:26] 438] 4:52] 468] 484] 5:01| 518] 5:34| 551 625| 6-44] 662] 2-7 
440} 450] 460] 4-72] 486] 5:03] 5-19] 5:34| 5-49 621] 639] 658| 2-8 
463| 4:67} 473] 482] 4:93] 5:05] 5-20] 5:35| 5-50 618] 636] 654] 2-9 
4:98} 497] 4:99] 5:03} 510] 5:18] 528] 5:39] 5:52 615| 633] 651| 3-0 
547| 5:42) 5:38] 5:34] 5°36] 537] 6-41] 5:48] 5:58 G14] 632] 652) 3-1 
6-03} 5°92] 5:83] 5°75] 5°67] 5:62| 5-60) 5°62] 5:68 618] 634] 652] 3-2 
667| 651} 635] 622] 609] 6-00] 5:90] 5:94| 5-92 625] 637| 653] 3-3 
7-41| 717| 695} 677] 661] 648] 629| 626] 6-24 634| 647| 661] 3-4 
8-22! 7-92] 7:64] 738) 717] 699] 684] 672] 663 656] 661| 6-71] 35 
914] 880} 851] 823] 7:98] 7-70] 753} 7-40] 7-22 6:95| 6:92] 693] 3-6 
10°34| 9:94] 9:58] 9:25| 896] 8-66] 836] 8-14] 7-90 7:42| 734} 7:23] 3-7 
11-77| 11:29] 10°82] 10°37] 9:98} 9-62] 9:31] 9:03] 8-73 794| 7-78| 7:60| 38 
13°42| 12°85] 12°31] 11-79] 11-30] 10-86] 10-41] 10°02] 9°64 852] 8.380] 810] 3-9 
15°58| 14°84] 14°10] 138-42) 12°79] 12°20] 11°64] 11°13] 10°65 9°20] 892] 867] 4:0 
17°72| 16°85| 16:01] 15-21| 14°44] 13-70] 13-00] 1234] 11-73 9:87| 9:58] 9°32] 4-1 
202 | 192 | 183 | 173 | 16-4 | 155 | 147 | 14:0 | 13:3 11:0 | 105 | 103 | 4-2 
931 | 22:0 | 209 | 198 | 18-7 | 17-6 | 16-7 | 158 | 15-0 123 | 118 | 113 | 4-3 
263 | 26-0 | 23:8 | 225 | 21:3 | 201 | 190 | 180 | 17-1 13-9 | 13:2 | 196 | 4-4 
301 | 284 | 268 | 25:3 | 23-9 | 22-6 | 21-4 | 20°3 | 19:3 15°6 | 148 | 141 | 4-8 
34-7 | 325 | 305 | 28:8 | 27:3 | 25-6 | 24-2 | 22-9 | 21-7 175 | 167 | 161 | 4-6 
400 | 37-4 | 35:0 | 32:8 | 3809 | 29-2 | 27-6 | 261 | 247 19°8 | 188 | 181 | 4-7 
46-1 | 43:1 | 403 | 37-7 | 35:3 | 33-2 | 31-4 | 29°7 | 28-0 22°3 | 21:2 | 203 | 4:8 
524 | 488 | 46:8 | 43:1 | 402 | 37-8 | 356 | 33°6 | 31°6 251 | 238 | 22-7 | 4-9 
606 | 561 | 523 | 48:8 | 45:5 | 42-6 | 40:0 | 376 | 35-4 28:1 | 26:6 | 25:2 | 5-0 
71:2 | 651 | 606 | 56 | 52°6 | 491 | 45:8 | 431 | 405 31-7 | 30-0 | 28-4 | 5-2 
83-0 | 76:4 | 70°5 | 65:4 | 60°6 | 56-3 | 52°5 | 49:3 | 463 35°6 | 336 | 31-7 | 2 
988 | 89-6 | 81-9 | 75°6 | 702 | 65-0 | 60:2 | 56-2 | 52°5 39°9 | 37-4 | 352 | 5-3 
118-4 |105°2 | 96:0 | 876 | 804 | 74:0 | 68:3 | 63-4 | 588 445 | 415 | 389 | S-4 
141-4 {124-0 |111-2 | 99-6 | 91:2 | 840 | 77-4 | 71-2 | 65°7 49-4 | 46:2 | 435 | 5-5 
— | — |131-2 1117-4 |105-2 | 96-0 | 87:3 | 79°3 | 72°8 548 | 51-4 | 488 | 5-6 
— | — {1600 |142-4 |126-4 |113-4 |1022 | 93-0 | 84-4 608 | 572 | 54-7 | 5-7 
— | — |199-2 |175°8 |154:8 |1342 11196 |107-0 | 97-2 694 | 649 | 615 | 5:8 
— | — |2660 |221-°6 |192°8 |163°6 |1428 |128-0 |114°6 796 | 74:4 | 702 | 5:9 
— | — [378-1 |284-0 |231°5 |198-2 |171°6 |151°5 /136-2 948 | 87-5 | 81:4 | 6-0 
eee) | nee ees 1676 111-0 |1018 | 92°8 | 6-2 
re = a — _ — |264 232 205 128 116 107 6°2 
= a ee eg 148 132 |122 | 68 
= a) = ee a ee 172 |152 138 | 6-4 
ee ert) res “eso 194 "1887 200 177 |16l | 65 
oe lh See Ry eins are, aeons eee eee 237 |204 |184 | 6-6 
— = = —_— — — — a 286 249 220 6-7 
pee ee ey ry = 363 [305 |268 | 6-8 
aah l\eae he ag oe ons rs a = 485 |392 |333 | 6-9 

747 |510 |416 | 7:0 
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TABLE XXXIX. To find the correlation in errors of Py and Bo 
Values of Rp, p,. 
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°867 
852 
835 
“811 
“781 
"746 
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Values of Ra,p,. 


1:15 
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1-20 | 1:25 | 1:80 | 1:35 | 1-40 | 1:45 | 1-50 
1-000 | 1-000 } 1:000 | 1:000 | 1:000 | 1-000 | 1-000 | 2-0 
“999 | 1-000 | 1:000 | 1-000 | 1-000 | 1-000 | 1-000 | 2-7 
‘998 | -999 | 1-000 | 1-000 | 1-000 | 1-000 | 1-000 | 2-2 
997] -998| +999] 999} -999] 1-000] 1-000 | 2-8 
995] -996| -998] -998] -999] -999] 1-000 | 2-4 
992] -994| +996] -997] -998| -999] 1-000 | 2-5 
988} -991| -993] :995| -997] -998] -999 | 2-6 
‘983| ‘986! ‘989] -992| -995| -997] -998 | 2-7 
‘978| -981| :985| -989] -992] -994] -996 | 2:8 
‘972| -976| -980| ‘984] -988! -990| -992 | 2-9 
966] -971| ‘975| -979| -983| -986| -988 | 3-0 
‘959! -965| ‘970] -974] -978| -981| -984| 3-2 
‘9521 -958| °963| -968| -973| -977| -980| 3-2 
‘946| -951| ‘956] -961] -966) -971| -975| 3-3 
940| -945| -950| *954] -958| -964| -974] 3-4 
936] -940| 944] °948] +952] -958] -965 | 3-5 
932! -935| 938] -942] -946| -952| -9591 3-6 
930] -983| °935] 937] -940| -946] -953 | 3-7 
928] -930| -932] *934| -936] -941] -948 | 3-8 
927] 929] -931] 933! -935] -939] -944| 3-9 
926] 928] °930] -932| -934| -936| -940| 4-0 
925] -927| 930] ‘931| -932| -933| -934! 4-7 
924} 926] 929] -929] -930] -930| -929 | 4-2 
924] -926| -929| -928] -928| 927] -924] 4-8 
923 | -926| -928] °927| -927] -925] -922| 4-4 
923 | -926| °928| °927| -926| -923| -920| 4-5 
922} -925| -927| +926] 925] -923| +9201 4-6 
-921| +924] -926| °925| -925! -923] +992! 4-7 
-920| -923| °925| -926| -926| -925! -925 | 4-8 
919 | -922| -925| 926] -927| 927) -928| 4-9 
‘918 | +922] -925| -927| -928; -930] -932 | 5-0 
-917| -922| -925| -928| -931| -933! -936 | 5-1 
916] -921| °924| *928] -933} 937] -941 | 5-2 
913} -918| -923] 929] -935; -940| -945| 5-8 
‘908 | 915] -921| “928| +935) -941| -947 | 5-4 
900] 910] -918} -925; -933| -940| -947| 5-8 
890} 904! °911| 917] -926| -935] -944| 5-6 
-g80| -sg2| -901| -909! -917] -927]| -938 | 5-7 
-866| °879| -890] °897} -905| -915| -928| 5-8 
846] °861| °875| °883| -892| 901] -913| 5-9 
895 | -842| °857| °867| °879| -886| -893| 6-0 
-796| -820| -837| °852| -866| -872| -873 | 6-1 
762| °792| °815| ‘836| -852| -858| -856 | 6-2 
724} -761| ‘790| -818| -838| 845! -842] 6-3 
675 | 724] °763| °793| -818| -831| -834| 6-4 
‘619| -680] °726] °761] -791| -814| -831 | 6S 
ah ee ee) ee GT 700) eae tae 
BS ee 1) zat even) “ear baz 
ee ee | Se ol OO Nor area ae 
ee eee ee | Koel A0n | asGeait 657 Org 
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TABLE XL, To jind the Probable Error of the distance Jrom Mean to Mode. 


Values of 
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TABLE XL—(continued). 
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TABLE XLI—(continued), 
Values of VNS.4. 
B, 


0°80 | 0°85 | 0:90 | 0:95 | 1:00 | 1°05 | 1:10 | 1°15 | 1:20 | 1:25 | 1°30 | 1°35 | 1-40 | 1°46 | 1°50 


15593) 1°48) | U395)) 1°30) 124) 19} Wet4) Uo} 1°06) 102 “99 95 “91 87 83 | 2:0 
S200 2-95) 1°80) F-68158} 1°52) 147 | 142) 137) 1:32) 1:26) 1-20) TS) VlO) L05) 2a 
3°22 | 2°65] 2°29] 2:08| 1°98] 1°91] 1°84] 1°78] 1°72] 1°66) 159] 1°52] 1°45] 1°38) 1°31) 2-2 
5°23 | 3°80] 3°04] 2°75| 2:53] 2°40] 2°30] 2°21] 2°12] 2°03} 1°94] 1°85] 1°76) 1°67) 1°58) 2°3 
— | — | 429] 3°64] 331] 3:12] 2°94] 2°78] 2°63] 2°49] 2°36] 2°23| 2°10) 1°98] 1°86) 24 
== ll SS — _ 4°77 | 4:27| 3°84| 3:55] 3°29] 3°06] 2°85] 2°66] 2°49] 2°32] 2°15] 2°5 
Sik == = = == 5°72| 5:00} 4°39} 3°94] 3°54) 3°20] 2°93] 2°67] 2°44) 2°6 
= he = — — — — 6°25| 5:20} 4°46] 3°88] 3°42| 3°08] 2°74) 27 
Sg | rears a == = = _ oo 7:05| 5°68| 4°78] 4°03] 3°54] 3:05) 2:8 
ae a | aa _ = = —= — = = a 7°45] 6°00] 4°85] 4°11] 3°37] 2:9 
ea ee ae aes = = = = — — -— 7°80] 6:05] 4°77] 3°70 | 3°0 
Sl — = = =— aut = = == —— —_ 5:57] 4:10 | 3-1 
7-00 | —— = ay = ae — = == = = — — — 4°58 | 32 
5°30 | 6°24; — == = a = — = a = ea 
4:16| 4°71} 560} — — — 22 ss — == = = — — — |34 
3°38 | 3°89 | 4°59} 5°58] 6°85| 8°38 | 11°48 — = — _— a — — |35 
2°95 | 3°38] 3°99} 4°66] 5°50) 6°48) 7°55| 9°92) -— — — — — — — |36 
2°67 | 3°05 | 3°49] 3°97| 4°52) 5:22) 6:00] 7°36) 9°42) — — —_ — aS — |37 
2°4412°75| 3°08} 3°43] 3:80| 425] 4°78| 5°64| 7°08] 9:02; — — = — |38 
Saas |= 279 )es 07 | B38) S70) 4:16) 4°77 | 5°62) 6°89) 8-76 | — =— = — |39 
2-20 | 2°38] 2°58] 2°82] 3-06] 3°33] 3-69] 4:14] 4°77] 5°50] 6-42] 7-40] 857]10712) — | 40 
2°16 | 2°31| 2°47| 2°65| 2:85] 3°09] 3°34] 3°72] 4°15] 4°61] 5°14] 5°84] 6°80} 8-44) 11°00 | 4-1 
2:14|2:26| 2:40| 255] 2°71] 2°88] 3°10] 3°37] 3°67] 4:03] 4°44) 5°04] 5°94) 712) 867) 42 
2°16 | 2°27| 2°38] 2°50] 2°65| 2°80] 2°96] 3:14] 3°37] 3°65] 4°01] 4°55) 5°28) 618) 7°21) 43 
2°20 | 2°30| 2°41] 2:52] 2°64| 2°76] 2:89] 3:04] 3°23] 3°48] 3°78| 4:22] 4°78) 5°44) 6°26 | 44 
2:29 | 2°35| 2°44! 2°53] 2°63] 2°75] 2°88] 3:02] 3:20] 3:40] 3°65] 397] 4:40) 4:91) 5°56) 45 
2:39 | 2:43| 2-48| 2:56] 2°66] 2°77] 2°89| 3°01] 3:16] 3:34] 3°55] 3°79] 4:16) 4°55| 5°10) 4°6 
2°52 | 2°54} 2:58} 2°63] 2°71] 2°80] 2°90] 3°01]. 3:14] 3:29] 3°47] 3°67] 3°96! 4:28] 4°72 | 4:7 
2°70 | 2°72| 2°74] 2°78] 2°83] 2°89] 2°97] 3:06] 3:16] 3:28] 3°41] 3°58} 3°80) 4°06] 4:42) 4°8 
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TABLE XLII. To give values of Bs, Bs, Bs and Bg in terms 


TABLE XLII (a). 
Values of Bs. 


Tables for Statisticians and Biometricians 


Bs 

2°0 25 3°0 35 40 4d 5:0 5°5 6°0 65 70 
0:0 0) 0 0 0) 0 
0-1 | 0°48493 | 0°68971 | 0°94286 | 1°25688 | 1°64906 | 2°14375 
0°2 | 0°91585 | 1°32958 | 1°78182 | 2°37049 | 3°10000}] 4°01176 
0°3 | 129873 | 1°85270 | 253043 | 3°36094 | 4°38805] 5°65000| 7:2368 
0:4 | 1°63902 | 2°34286 | 3°20000 | 4:24478 | 5:52277) 7:09474| 9:0462 
0:5 | 1°94118 | 2°78126 | 3:80000 | 503582 | 6°53846 | 8°37500 | 10°6364 
0°6 | 2°20909 | 3°17350 | 4°33846 | 5°80178 | 7:44706) 9°51429 | 12°0414 | 15-1585 
0°7 | 2°44615 | 3°52441 | 4°82222 | 6°38287 | 8:26202 | 10°53182 | 13-2885 | 16-6624 
0°8 | 2°65532 | 3°83820 | 5°25714 | 695698 | 899462 | 11°44375 | 14-4000 | 17:9932 
0°9 | 2°83917 | 4:12064 | 5°64828 | 7°47438 | 9°65454 | 12°26250 | 15°3940 | 19-1758 | 23°7791 
1°0 | 3°00000 | 4°36842 | 6:00000 | 7°94121 | 10°24999 | 13-00000 | 16°2857 | 20°2308 | 25:0000 
1:1 | 3°13980 | 4°59081 | 6°31613 | 8°36246 | 10°78796 | 13°66538 | 17°0877 | 21°1750 | 26°0857 | 32°0328 
1:2 | 3°26038 | 4°78812 | 6°60000 | 8°74286 | 11°27443 | 14:26667 | 17°8105 | 22°0225 | 27°0546 | 33°1082 
1°3 | 3°36330 | 4:96250 | 6°85454 | 9:08619 | 11°71461 | 14°81071 | 18°4633 | 22°7851 | 27°9217 | 34°0635 
1*4, | 3°45000 | 5°11589 | 7:08235 | 9°39582 | 12°11304 | 15°30345 | 19°0536 | 23°4727 | 28-7000 | 34°9164 | 42°3613 
1°5 | 3°52174 | 5°25000 | 7°28571 | 9°67501 | 12°47368 | 15°75000 | 19°5864 | 24:0987 | 29-4000 | 35°6786 | 43°1538 


2°0 


5:00000 
5°27356 
5°44361 
5°53293 
5°55998 
5°53802 
5°47791 
5°38824 
5°27513 
5°14437 
500000 
4°84537 
4°68319 
4°51562 
4°34440 
4°17097 


0:0 
0-1 
0-2 
0-8 
O-4 
0-5 
0-6 
0-7 
0°8 
0-9 
1:0 
11 
1-2 
1:3 
Ly 
15 


25 


8°92856 
9°41054 
9°75086 
9°86224 
9°91072 
9°87751 
9°81734 
9°63895 
9°45991 
9°25645 
9°02746 
8°78075 
8°53522 
8°27700 
801454 
7°75000 


30 


150000 
15°7973 
16°2648 
16°4907 
16°5385 
16°4545 
16°2732 
16°0200 
15°7143 
15°3706 
15:0000 
14°6111 
14°2105 
13°8032 
13°3931 
12°9832 


35 


23°7288 
25°7430 
26°4018 
26°6520 
26°6144 
26°3742 
26°1077 
25°5026 
24°9478 
243462 
23°7495 
23°0744 
22°4107 
21°7535 
21°1002 
20°4546 


Values of By. 


40 


31°0000 
41-7660 
42°5000 
42°5613 
42°1807 
41°5076 
40°6453 
39°6623 
38°6061 
37°5099 
36°3971 
35°2835 
34°1811 
33°0971 
32°0367 
31°0037 


Bs 


TABLE XLII (b). 


69°3682 
69°4796 
68°5776 
67°0888 
65°2679 
63°2707 
61°1946 
59°1016 
57°0279 
55°0000 
53'0316 
51°1309 
49°3447 
47°5471 
45°9038 


114°4732 
109°4534 
104°4652 
99°6442 
95°0525 
90°7143 
86°6331 
82°8022 
79°2091 
75°8392 
72°6772 
69°7076 
66°9117 


162°125 
151°253 
141°707 
133°240 
125°664 
118°839 
112°653 
107°016 
101°850 

97°112 


210°995 
195°C00 
181°299 
169°394 
158°930 
149°643 
141°333 


286°374 
261°436 
240°845 
223 °304 
208°129 


343°147 
313°704 


RB 
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of B, and B, on the asswmption that the Frequency falls into 
one or other of Pearson's Types. 


TABLE XLII(c), 


Values of Bs. 


20 25 80 85 40 4b 5:0 5°6 6°0 65 70 
0:0 0 0 10) 0 0 
O°1 | 1°99086 | 4:39480 | 9°3207|19:9714| 45-9387 | 128-529 
0°2 | 3°59438 | 8:03374 | 16°5960 | 34°7825 | 76-6000 | 193°361 
0°3 | 4°86677 | 10°68765 | 22°2196 | 45°7142 | 97:2263 | 228-104 | 668:284 
O°4 | 5°85929 | 12°85477 | 26°5187 | 53°7090 | 111°0237 | 246-506 | 650:398 
0°5 | 6°51704 | 14°51540 | 29°7545 | 59°4655 | 120°0543 | 255-295 | 614:633 
0°6 | 7°17383 | 15°7892 | 32°1362 | 63:9266 | 125-6629 | 258-147 | 581°205 | 1618-635 
B,| 0-7 | 7-56616 | 16-6546 | 33°8306 | 66-2045 | 128-8283 | 257-225 | 550-107 1868°373 
0°8 | 7°81963 | 17°2668 | 34:9714 | 67°8804 | 130°2010 | 253°872 | 521-257 | 1196-612 
0°9 | 795777 | 17°6667 | 35-6658 | 68°7533 | 180°2587 | 248-937 | 495-375 | 1068°877 | 2769°42 
1°0 | 800000 | 17°8291 | 36-0000 | 69:0644 | 129°3434 | 243-000 | 469°637 | 968-318 | 2280-00 
11 | 796281 | 17°8472 | 36°0437 | 68-7730 | 127°7158 | 236°441 | 446°547 | 886°541 | 1945-69 | 5313°80 
1°2 | 7°86015 | 17°7503 | 35-8535 | 68°1357 | 125°5684 | 229-524 | 425:062 | 818-040 | 1700-98 | 4135-56 
1°3 | 7°70375 | 17°5396 | 35°4754 | 67-2181 | 123-0362 | 222°562 | 405663 | 759-486 | 151294 | 3388-18 
1-4 | 750358 | 17°2423 | 34-9467 | 66-0678 | 120°5142 | 214-828 | 386°347 | 708°620 | 1863-20 | 2870-08 | 7265-31 
1°5 | 7°26808 | 16°8768 | 34:2983 | 64°7210 | 117-2460 | 207-227 | 368°843 | 663°926 | 1240°65 | 2488°62 | 5719-68 


TABLE XLII (a). 
Values of Bs. 


Bs 

2°0 25 3-0 35 4°0 4d 5'0 5°5 6°0 65 (ae) 
0:0 | 14:0000 | 39:0649 | 105-000 | 290°678 | 868-015 
0:1 | 16°4616 | 45°7741 | 124°835 | 355°508 | 1243°832 | 10228°33 
0:2 | 17°7296 | 50°2472 | 132°998 | 369°894 | 1190°700 | 6204-69 
0°3 | 18°1764 | 51:0927 | 184°215 | 361-909 | 1089°739 | 4485-38 | 107697°95 
0-4 | 18:0667 | 50°2458 | 131°337 | 344°886 | 977°506 | 3471°87| 25413°18 
| 0:5 | 17°5474 | 48°7896 | 126°107 | 323°447 | 877°884| 2792°19| 13737°63 
0°6 | 16°8560 | 46°8558 | 119°601 | 303°252 | 784°431 | 2303-07 9048°43 | 119230°33 
0°7 | 15:9787 | 44°3106 | 112°492 | 277°658 | 701°500| 1934°79 6534°78 | 40994°77 
0°8 | 15:0148 | 41°7081 | 105-200 | 255°716 | 628°450| 1648°52 5045-80 | 22660°09 
0°9 | 14:0113 | 89°0906 | 97°984 | 235°072 | 564°277; 1420°51 4024°45 | 14836°90 | 137288°7 
1:0 | 13°0000 | 36°4119 | 91:000 | 216°137 | 507°894 | 1235°50 3286°65 | 10612°25 | 57584°9 
1°1 | 12:0080 | 33°7916 | 84°339 | 198°263 |} 456°575 | 1083-04 2741°39 8135-91 | 33078°5 | 797653°2 
1°2 | 11:0854 | 31°3418 | 78°047 | 181°987 | 414°455 955°78 2322°138 6314°06 | 21891°8 | 155693°9 
1°38 | 10°1070 | 28°9775 | 72°146 | 167°142 | 375°834 848°97 1994°05 5108°55 | 15690°2 | 75009°7 
1:4| 9°2240 | 26°7355 | 66°637 | 153°582 | 342°057 755°79 1726°18 4219°50 | 11846°9| 44891-°9 | 565740 
1°5| 8°3899 | 24°6268 | 61°512 | 141°477 | 310°976 676°32 1508°92 3544°82 9281°2 | 30280°3 | 1807938 
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TABLE XLIIL 


Probable Error of Criterion x. Values of VN 2x, for values of B,, Bx 
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TABLE XLIII—(continued). 


Probable Error of Criterion x. Values of VN %,, for values of By, Bo. 


By 
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To find probable Frequency Type. 


TABLE XLIV. 
Values of 1177VN 3, for given values of B,, By (Semi-Minor Axis 


of Probability Ellipse). 
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TABLE XLIV—(continued). 


Values of L177 VN S, for given values of Bi, B2 (Semi-Minor Axis 
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Tables for Statisticians and Biometricians 


TABLE XLV. To find probable Frequency Type. 
Values of 1177 VN &, for values of By, B, (Semi-Major Axis 


of Probability Ellipse). 


P, 

0 05 | 1 | +15) 2 | 25} -8 | -35| -y | 45 
2:0 |1°6| 1-9| 2:2 }9°5| 2:81 3-1] 3413-7] 4-1 | 4-4 
21 |1-7| 2:1] 2-4 |2°7| 2-9] 3-2/3-5| 3-8] 4-1] 4-4 
22|1-9| 2:3| 26 |2-9/ 3:1] 3-413°7/ 3-9] 4-1] 4-4 
23 |21| 2-5) 2-813-1/33) 3-5] 3-8] 4-0 | 4:2] 4-4 
24 |2-4| 9-8) 3113-3/3:5| 3-7/3-9| 4:1] 4:3] 4:5 
25 | 28| 33/35 13-7138] 4:0] 4:1] 4:3 | 4:5 | 4-7 
2:6 13:3] 3:8| 4:0} 4:2| 4:3] 4:5 | 4-6] 4-7 | 4:8 | 4-9 
2-7 13:8| 4:4] 46]4:7| 4:9] 5-0] 5-1] 5-2] 5°3| 5-4 
2:8 | 4:4|5-0| 53/54) 5°6| 5-7 | 5-8] 5-9] 5-9] 5-9 
2-9 |5-1| 5-7 | 6-0 | 6-2| 6-3] 6-4 | 6-5 | 6-6] 6-5 | 6-5 
3:0 15:8] 65 | 6-9 |7-1| 7-2] 7-3 | 7-3) 7°31 7-2] 71 
3:1 |6°7| 7:5 | 8-0 |8-3 | 8-4| 8-4 | 8-4] 8-3] 8-2 | 8-0 
32) 7-8| 8°7| 9:2 19°6| 9:8] 9°8 | 9-7 | 9-5 | 9-4 | 9-2 
$8.) 9:91 8101 110/10 (sid 0 tad et Ted 
$4111 | 11 | 12112 | 13 13} 12] 12] 12 
35 13214) 14 e158 14] 14] 14] 14 
36 160 177 ay 16} 16] 16] 16 
37 19 | 20| 20 | 20 19] 19] 18] 18 
38 23 | 24] 24 | 24 22| 22} 21] 21 
3-9 27 | 28| 28 | 28 26| 25] 24| 24 
40 32 | 34] 33 | 32 30| 29] 28] 27 
yl Saul P AS 1414 280 36| 34] 32] 31 
42 —| 55| 51 | 48 42| 40] 38| 36 
43 —| 69| 62 | 57 50| 48] 45| 43 
4h —| 87| 76 | 69 60| 56] 53] 50 
ys — |113] 98 | 86 71| 66| 62] 57 
46 Bh etn EE 4 90| 79] 73] 67 
47 a 110] 99] 90] 80 
48 Se eee 140|124]110] 97 
49 Bi. (LIEN | Tn pees 200 | 160/135 | 119 
50 eo ei fea afc 384 | 234/182] 153 
51 
5-2 
53 
Bh 
55 
56 
57 
5°8 
5-9 
6:0 
6-1 
6-2 
6-3 
64 
6-5 
6°6 
6-7 
6°8 
6-9 
70 
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TABLE XLV—(continued), 


Values of LI7T7V NX, for values of Bi, 8. (Semi-Major Axis 
of Probability Ellipse). 


OM OTT IITIATAIAT-AIO OO 


i? 
ee eee eee aaa sss | S 


1:05 


| 


Pes STLS NS Vio Fas Mors DIS MS ISS NO MCAS ONC Ge 
ONDWOBDUKRABDWUDOH WaT 


Py 


LT | 1°15) 1-2) 1°26, 
9°1 | 9:5 | 9:9} 10 
8:9--9°2'/ 9°6 | 10 
8°6 | 9:0 | 9°4 | 9°8 
8°5 | 8°8 | 9:2 | 96 
8°3 | 8°'7| 9:0 | 9°4 
8°2 | 85 | 8:9 | 9-2 
8'0 | 8:3 | 8°7 | 9:0 
7-9 | 8:2] 85 | 88 
Wh NSO 83 | 827, 
76 | 7°9 | 8:2 | 8°6 
Td | 79 1.872 | 8:5 
7°8 | 8:0 | 8:2 | 8°5 
8'1 | 8°2 | 8°3 | 8°5 
8°3 | 8:4 | 8°5 | 8°7 
Gis) ff teysi | cee) 10 
9°4 | 9:3) 9°3 | 9°3 
10}, 109-9 ')9°9 
EY) BIE EIEN all0, 
1212 | elo 1 
14} 13] 13) 12 
15] 14] 14} 138 
IA) AIG Slay aliss 
TS) PS) else G 
20) 20; 19] 18 
23] 22] 21} 20 
26} 25) 24) 23 
29| 28) 27] 25 
33] 32] 30] 28 
38| 36] 34) 32 
42| 40] 38] 36 
49| 46] 43) 41 
55] 52} 49) 46 
63] 58} 55| 52 
71) 66} 62) 58 
80} 75] 70) 65 
92) 85| 79| 74 
105; 96} 89] 838 
120} 110}102) 95 
136 | 126} 116 | 108 
168 | 150 | 186 | 125 
200 | 178 | 161 | 147 
264 |215)190) 171 
345 | 268 | 230 | 207 
480 , 364 | 294 | 250 
680 | 477 | 870 | 299 
1047 | 680 | 456 
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86 Tables for Statisticians and Biometricians 


TABLE XLVI. To find probable Frequency Type. 


Angle between Major-Awis and Axis of B, (Probability Ellipse) 
measured in degrees. 


B, 


201 0 
21| 0 | 11 | 21 | 25 | 28] 30 | 32} 34 | 35 | 37 
22) 0 | 101] 19 | 23 | 26] 28 | 30 | 32 | 33 | 35 
2310110118 | 22] 25 | 27 | 28 | 30 | 32 | 34 
2-4 | 0 | 9117] 20 | 23) 25 | 26 | 29 | 31 | 33 
25101] 8115) 18] 21 | 23 | 25 | 27 | 29 | 31 
26|0 | 7114} 17] 20| 22 | 24 | 26 | 28 | 30 
2710 | 7/113] 16 | 19 | 21 | 23 | 25 | 26 | 28 
28|0} 6/12] 15|17]| 19 | 21 | 23 | 25 | 27 
29/101 6111] 14] 16] 18 | 20 | 22 | 23 | 25 
30{|0 | 5]10]13]15|17 | 19 | 21 | 22 | 24 
31/0] 5] 9|12]14] 16] 18} 20] 21 | 23 
3210] 5] 9/12] 14] 16] 17] 19 | 20 | 21 
o-3./°O | 4 8 Isl | as a fire)! 18 19), 20 
SEO | Senet) (SS ee eon ays ee To 
eo 100 8 re Ps es ay 8 
$-6.|"0 4) 3) \" Gi fre | 10. 12) de Please 
SEO aa Bele 87]! O11 119. 1s Pa 
So OUES bs OvM, O 10 eld Lacteloal tld 
#9 1402) (2 NCA N RS 8 On Ou | oars 
Sp. Ont ee | Mat COT TAs 10} 11 | 12 
ert th ey ee SOS he Gri y 91) 704/41 
y2 | — 5 Eaten? 8| 9] 10 
Ba ee ee Po bt oe Sato 11 
Wp viesrta We Ste des 7-84 WS 10 
C5 Sen eee he Teo pao ane 647 18 1888 1289 96 
ah, a ae he eg ee me Bi 6 37-1) 3774 ee lero 
Fs pce amos Saeed me ae ae ANS P26 ee 4| 07) see 
Wig ee ee ee 4 We Apa | S566 867 9 
5 al SSR, meee Se ince | SoS led 6 eG ag 8| 9 
7501 hae ee oe Sian Soe OA Qos aire.) 2a ieee 7| 8 
[ge voce Reena jewel | eae [ee el fe er 2 6 
SED |e (ee | ce ae eft oe ce hl 6 
Ce ee ll Ge 5 
b4}—|—|—|—]| — —|—]—|]—|]—]| 2 4 
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5°8 a, se oe 
5:9 ee eee 
6-0 eed We. mel Gee 
6-1 bes BE Eos 
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63 a pee a 
oy = ees 
65 Sy feoce 
66 ee [pe 
6-7 ae 
6:8 ie 
6-9 a 
70 ol ee 


PEEP TELE TET PLETE LLL Ler cemaaaaae 


PTT TPP ETT LL TT TT rc como are 


Probable Errors of Frequency Types 


TABLE XLVI—(continued), 
Angle between Major-Aais and Axis of B, (Probability Ellipse) 


measured in degrees. 


1°0 | 1:05) 1°1.\1°15| 1°2 |1°25| 1°3 | 1-35) 1-4 | 1°45) 1:5 


2-0 
21 
22 
23 
Qh 
25 
26 
a7 
2°8 
29 
30 
31 
32 
3:3 
Sh 
35 
36 
37 
38 
39 
4°0 
4 
42 
43 
4h 
4d 
4°6 
47 
48 
49 
5-0 
51 
5-2 
53 
5h 
5 
56 
5 
58 
59 
6-0 
61 
6-2 
63 
C4 
65 
66 
6-7 
68 
6:9 
7-0 
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88 


iagram XLVITI determining the probability of a given Type of Frequency. 
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1 
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HETEROTYPIC 


67 


Probable Occurrences in Second Small Samples 


89 


TABLE XLVIII. Percentage Frequency of Successes in a Second Sample 


“ m » 
Successes 
n=6 
m=5 


33 
ou 
wIsr 
Saliel 
NANG WHS BAMKGHSWHG RR wWBKG VAM &WBHKHS AMRGSWHKS ARSMWKSO AME &SWKS RR &WHKS 


after drawing “p” Successes in a First Sample “n 


p=0 
58°3353 
26°5151 
10-6060 
3°5354 
*8838 
1263 


53°8462 
26°9231 
12°2378 
4°8951 
1°6317 
“4079 
0582 


61°5385 
25°6410 
9°3240 
2°7972 
6216 
0777 


57°1429 
26°3736 
10°9890 
3°9960 
1°1988 
*2664 
0333 


53°3333 
26°6667 
12°3077 
5°1282 
1°8648 
5594 
1243 
"0155 


64°2857 
24°7253 
8°2418 
2°2478 
4495 
0499 


600000 
25°7143 
9°8901 
3°2967 
8991 
1798 
“0200 


56°2500 
26°2500 
11°2500 
4°3269 
1°4423 
3934 
0787 
‘0087 


joa 
31°8182 
31°8182 
21°2121 
10°6060 
3°7879 
°7576 


26°9231 
29°3706 
220280 
13°0536 
6°1189 
20979 
4079 


35°8974 
32°6340 
19°5804 
8°7024 
2°7195 
*4662 


30°7692 
30°7692 
20°9790 
11°1888 
4°6620 
1°3986 
2331 


266667 
28°7179 
21°5385 
13°0536 
6°5268 
2°6107 
‘7615 
12438 


39°5604 
329670 
17°9820 
7°1928 
1:9980 
2997 


34°2857 
31°6484 
19°7802 
95904 
3°5964 
9590 
1399 


300000 
30-0000 
20°7692 
11°5385 
5°2448 
1°8881 
4895 
0699 


p=2 
15°9091 
26°5151 
26°5151 
18°9394 

9°4697 

2°6515 


12°2378 
220280 
24°4755 
20°3962 
13°1119 

6°1189 

1°6317 


19°5804 
29°3706 
26°1072 
16°3170 
6°9930 
1°6317 


15°3846 
25°1748 
25°1748 
18°6480 
10°4895 
4°1958 
9324 


12°3077 
21°5385 
23°4965 
19°5804 
13°0536 
6°8531 
2°6107 
5594 


23°0769 
31°4685 
25°1748 
13°9860 
5°2448 
1:0489 


18°4615 
27 6923 
25°1748 
16°7832 
8°3916 
2°9370 
5594 


150000 
24-2308 
94°2308 
18°3566 
11:0140 
5°1399 
1°7132 
‘3147 


p=3 

70707 
17°6768 
25°2525 
25°2525 
17°6768 

7:0707 


4°8951 
13°0536 
20°3963 
23°3100 
20°3963 
13°0536 

4°8951 


9°7902 
21-7560 
27°1950 
23°3100 
13°5975 
4°3512 


6°9930 
16°7832 
23°3100 
23°3100 
17-4825 
9°3240 
2°7972 


5°1282 
13°0536 
19°5804 
21°7560 
19°0365 
130536 
6°5268 
18648 


12°5874 
25°1748 
2'7°9720 
20°9790 
10°4895 

2°7972 


9°2308 
20°1398 
25°1748 
22°3776 
14°6853 
6°7133 
1°6783 


6°9231 
16°1538 
220280 
220280 
1771329 
10°2797 
4°4056 
1:0489 


p=4 


6°2937 
17-4825 
26°2238 
26°2238 
17°4825 
6°2937 


4°1958 
12°5874 
20°9790 
24°4755 
20°9790 
12°5874 

4°1958 


2°8846 
9°1783 
16°5210 
21°4161 
21°4161 
16°5210 
9°1783 
2°8846 


”) 
. 


p=5 
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90 Tables for Statisticians and Biometricians 


TABLE XLVIII—(continued). Percentage Frequency of Successes in a Second 
Sample “m” after drawing “p” Successes in a First Sample “n”, 
Successes p=0 pt p=2 p=38 p=4 p=5 


n=8)| 0 52°9412 26°4706 12°3529 5°2941 2°0362 
m=8{ 1 26°4706 28°2353 21°1765 13°0317 6°7873 


2 12°3529 21°1765 228054 19°0045 12°9576 
8 5°2941 13°0317 19:0045 20°7322 18°1407 
4 2°0362 6°7873 12°9576 18°1407 20°1563 
6 6787 2°9617 7°2563 12-9000 18°1407 
6 1851 1:0366 3°2250 7°2563 12°9576 
of 0370 2633 1:0366 2°9617 6°7873 
8 0041 *0370 1851 6787 2°0362 
n=9) 0 66°6667 42°8571 26°3736 15°3846 8°3916 
m=5 1 23°8095 32°9670 32°9670 2'7°9720 20°9790 
2 7°3260 16°4835 23°9760 2'7°9720 27°9720 
3 1°8315 5:9940 11:9880 18°6480 24°4755 
4 °3330 1°4985 3°9960 8°1585 13°9860 
6 0333 1998 6993 1°8648 4°1958 
n=9\| 0 62°5000 37°5000 21°4286 11°5385 5°7692 
m=6 1 25°0000 32°1429 29°6703 23°0769 15°7343 
2 8°9286 18°5439 24°7253 26°2238 23°6014 
8 2°7472 8°2418 14°9850 20°9790 24°4755 
4 6868 2°8097 6°7433 12°2378 18°3566 
7) *1249 6743 2°0979 4°8951 9°4405 
6 0125 0874 3496 1:0489 2°6224 
n=9| 0 58°8235 33°0882 17°6471 8°8235 4:0724 
m=7 1 25°7353 80°8824 26°4706 19°0045 11°8778 
2 10°2941 19°8529 24°4344 23°7557 19°4364 
8 3°6765 10°1810 16°9683 21°5961 22°6759 
4 1°1312 4°2421 9°2554 15°1172 20°1563 
& 2828 1°3883 3°8873 8°0625 13°6055 
6 0514 *3239 1'1518 3'0234 6°4788 
7 0051 0411 1851 *6170 1°6968 
n=9| 0 55°5555 29°4118 14-7059 6°8627 2°9412 
m=8 1 26°1438 29°4118 23°5294 15°6863 9°0498 
2 11°4379 20°5882 23°5294 21°1161 15°8371 
3 4°5752 11°7647 18°0995 21°1161 20°1563 
4 1°6340 5°6561 11°3122 16°7969 20°1563 
6 5027 2°2624 5°7589 10°7500 16°1250 
6 °1257 °7199 2°3036 5°3750 10°0782 
tf 0229 1645 6582 ise 4°5249 
8 0023 0206 1028 3771 1°1312 
n=9) 0 52°6316 26°3158 12°3839 5°4180 2°1672 
any, 1 26°3158 27 °8638 20°8978 130031 6°9659 
2 12°3839 20°8978 222910 18°5759 12°8602 
3 5°4180 13°0031 18°5759 20°0047 17°5042 
4 2°1672 6°9659 12°8602 17°5042 19°0955 
6 *7740 3°2151 7°5018 12°7303 17°1859 
6 2381 1°2503 3°6372 7°6382 12°7303 
7 “0595 3897 1°4029 3°6372 7°5018 
8 “0108 0877 3897 1°2503 3°2150 
9 ‘0011 0108 "0595 2381 "7740 
n=5| 0 54°5454 272727 12°1212 4°5454 
m=5 ui 27°2727 30°3030 22°7273 12°9870 
2 12°1212 22°7273 25°9740 21°6450 
3 4°5454 12°9870 21°6450 25°9740 
4 1°2987 5°4112 12°9870 22°7273 
6 2165 1°2987 4°5454 12°1212 


Probable Occurrences in Second Small Samples 


Successes 


a 
m= 5 


S 


n=10 
m=10 


—— 


Bw ZA AW WHS Mw Co SH 


RBwwmerRS RAF wM*RS 


WHOHVAAKSDHHD DHBHNDA 


p=0 


68-7500 
22°9167 
65476 
1°5110 
2518 
0229 


52°3809 
26°1905 
12°4060 
5°5138 
2°2704 
8514 
2838 
0811 
0187 
“0031 
“00038 


76°1905 
19:0476 
4:0100 
6683 
0786 
“0049 


61°5384 
24°6154 
9°2308 
3°2107 
1:0216 
*2919 
0780 
0153 
“0025 
0003 
“0000 


51°6129 
25°8065 
124583 
5°7842 
2°5707 
1:0876 
4351 
1631 
0567 
0181 
0052 
0013 
0003 
“0001 
“0000 
"0000 


TABLE XLVIII—(continued). 


p=l 


45°8333 
32°7381 
15°1099 
5:0366 
1°1447 
13873 


26°1905 
27°5689 
20°6767 
12:9736 
7°0949 
3°4056 
1°4190 
"4990 
°1403 
0284 
0031 


57°1429 
30°0752 
10°0251 
2°3588 
*3685 
0295 


36°9231 
30°7692 
18-0602 
8°7565 
3°6485 
1°3135 
4032 
“1024 
0203 
0028 
“0002 


25°8065 
26°6963 
20°0222 
12°8538 
7°4156 
3°9155 
1°9033 
*8512 
3482 
*1289 
0426 
0122 
0029 
“0006 
‘0001 
“0000 


p=2 


29°4643 
33°9972 
226648 
J0°3022 
3°0907 
“4807 


12°4060 
20°6767 
21°8930 
18°2441 
12°7709 
7°6625 
3°9295 
1°6841 
6741 
1403 
‘0187 


42°1053 
35°0877 
16°5119 
5°1599 
10320 
"1032 


21°5385 
28°0936 
22°9857 
14°5941 
76619 
3°3874 
1°2546 
*3795 
0889 
0145 
0012 


12°4583 
20°0222 
20°7638 
17°3032 
12°4583 
79941 
4'6342 
2°4375 
1°1607 
*4965 
1882 
0618 
‘0169 
0037 
‘0006 
0000 


p=3 


18°1318 
30°2198 
2'7°4725 
16°4835 
6°4103 
1°2820 


5°5138 
12°9736 
18°2441 
19°4604 
17°0278 
12°5744 
7°8590 
4°0826 
1°6841 
4990 
0811 


30°4094 
35°7757 
22°3598 
89439 
2°2360 
2752 


12°1739 
22°1344 
23°7154 
18°9723 
12-2322 
6°5238 
2°8781 
1:0279 
*282'7 
0538 
0054 


5 "7842 
12°8538 
17°3032 
17°9953 
15°7459 
12:0490 

82152 

5:0297 

2°7663 

1°3589 
5889 
2204 
0689 
0170 
0029 
00038 


p=4 


10°5769 
24°0385 
28°8461 
22,°4359 
11°2179 

2°8846 


2°2704 
70949 
12°7709 
17:0278 
18°3377 
16°5039 
12°5030 
7°8590 
3°9295 
1°4190 
2838 


21°4654 
83°5397 
26°8318 
13°4159 
4°1280 
*6192 


6°6403 
15°8103 
21°3439 
20°9694 
16°3095 
10°3613 
5°3965 
2°2614 
"7269 
1615 
‘0189 


2°5707 
7°4156 
12°4583 
15°7459 
16°4305 
14°7874 
11°7361 
8:2991 
5°2415 
2°9443 
1°4548 
*6200 
"2204 
‘0618 
"0122 
00138 


p=5 


5°7692 
17:3077 
26°9230 
26°9230 
17:3077 
5°7692 


8514 
3°4056 
76625 
12°5744 
16°5039 
18°0043 
16°5039 
12°5744 

7°6625 

3°4056 

8514 


14°7575 
29°5149 
29°5149 
18°1631 
6°8111 
1°2384 


3°4783 
10°4348 
17°2997 
20°5034 
18°9958 
14°2469 
8°7064 
4°2644 
1°5991 
4146 
0565 


1:0876 
3°9155 
7°9941 
12:0490 
14°7874 
15°4916 
14°2006 
11°5313 
8°3282 
5°3344 
3°0006 
1°4548 
*5889 
"1882 
0426 
0052 


9°8383 
24°5958 
30°2717 
22°7038 
10°3199 
22704 


1°7391 
6°4073 
12°8146 
18°0913 
19°7873 
17°4128 
12°4377 
7°1073 
3°1094 
9423 
"1508 


4351 
1°9033 
4°6342 
8°2152 

11°7361 
14-2006 
14°9480 
13°8803 
11°4309 
8°3350 
5°3344 
29443 
1°3589 

“4965 

“1290 

0181 


6°3246 
19°4604 
29°1906 
26°5369 
14°5953 
3°8921 


8238 
3°6613 
8°7226 

14°5376 
18°6566 
19°1897 
159914 
10-6609 
5°4516 
1'9383 
3661 


1631 
"8512 
2°4375 
5:0297 
8°2991 
11°5313 
13°8803 
14:6968 
13°7783 
11°4309 
8°3282 
5°2415 
2°7664 
1°1607 
*3482 
0567 


12—2 
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92 Tables for Statisticians and Biometricians 


TABLE XLVIII—(continued). Percentage Frequency of Successes in a Second 
Sample “m” after drawing “p” Successes in a First Sample “n”. 


Successes p=0 p=L p=2 p=3 p=4 p=5 
m=20| 0 80°7692 64°6154 5171538  40°0334 30°9349 23°5695 
m= of 1 16°1538 26°9231 33°3612 36°3940 36°8273 35°3542 

2 2°6923 70234 12°1313 17°3305  22°0964 26:0505 
3 3512 1:2770 2°8884 5°1992 81408 11°5780 
4 0319 °1520 °4333 9577 1°8090 3:0647 
5 0015 "0091 0319 0851 "1915 3831 
n=20 67°7419 45°1613  29°5884 19°0211 11°9763 7°3700 
m= 10 22°56806 31:1457 31°7019 28°1795  23°03138 17-6880 


7:0078 15:0167 21°1346 24°3861 24°8738 23°2155 
20022 5°9325 10°8382 156071 19°3463 21°5333 
“5191 1°9965 4°5521 7°9661 11°7760 15°4158 


0 
1 
2 
3 
4 
6 1198 5750 1°5932 3°3250 5°7809 8°8091 
6 0240 1398 4618 1°1335 2°2940 4°0375 
7 0040 0278 "1079 3084 ‘7210 1°4571 
8 “0005 0043 0193 - 0636 1707 *3946 
9 “0000 “0004 “0024 0089 0274 0722 
10 ‘0000 0000 “0002 “0006 0023 “0068 
n=20| 0 58°3333 33°3333 18°6275 10°1604 5°3977 2°7859 
m=15{ 1 25°0000 29°4118 25°4011 19°0508 13°0590 8°3578 
2 10°2941 18-7166 222259 21°5090 18°2826 14°1218 
8 4°0553 10°1381 15°5343 18°6411 19°12382 17°4841 
4 1°5207 4°9056 9°3206 13°4987 16°3913 17°4841 
6 "5396 2°1584 4°9495 8°4849 12°0203 14°7942 
6 "1799 8683 2°3569 4°7138 7°7053 10°8491 
7 0558 *3190 1:0101 2°3310 4°3590 . 6:9744 
8 0159 1063 3885 1:0256 2°1795 3°9421 
9 0041 0318 1330 3989 9581 1°9511 
10 “0010 0084 0399 1353 *3658 8362 
11 0002 0019 “0102 0391 1188 *3041 
12 “0000 “0004 0022 0093 0317 “0907 
13 “0000 0001 “0004 0017 0065 *0209 
Lt 0000 0000 “0000 0002 “0009 0033 
16 “0000 “0000 0000 0000 ‘0001 0003 
n=20 51°2195 25°6098 12°4765 5°9099 2°7154 1-2068 
an 25°6098 26°2664 19°6998 12°7783 7°5427 4°1377 


0 

a 

2 12°4765 19°6998 20°2323 16°8602 12°2839 80929 
8 5:9099 12°7783 16°8602 17°3419 15°1742 11°7715 
4 2°7154 7°5427 12°2839 15°1742 15°6340 14°0706 
rs) 1°2068 4°1377 8:0929 11°7715 14:0706 14°5245 
6 5172 2°1297 4'9048 8°2768 11°3473 13°3141 
a 2130 1:0326 2°7589 5°3399 8°3213 11°0186 
9 


0839 4719 1°4462 3°1817 5°5954 8°3131 

0315 *2030 ‘7070 1°7554 3°4638 5°7473 
10 0112 0819 *3218 *8965 1:9757 3°6474 
11 0037 0308 “1358 "4226 1:0362 2°1221 
12 0012 0107 0528 *1829 4974 1:1274 
13 0003 0034 0188 0720 ‘2168 5429 
14 0001 ‘0010 ‘0060 *0255 "0848 "2345 
16 “0000 0003 0017 “0080 0293 0893 
16 = “0000 0004 “0022 0087 0293 
Alt = _ “0001 0005 0022 0080 
18 = — “0000 ‘0001 “0004 0017 
19 = _ _ “0000 ‘0001 “0003 
20 — =. — — 0000 *0000 


Probable Occurrences in Second Small Samples 


Successes 


M=25 
m= 5 


Tse MHS 


Lond 
WONAAKWMOHHD DOBNAANS wSWWOHS 


n=25 
m=20 


p=0 


83°8710 
13°9785 
1°9281 
2065 
0153 
“0006 


72°2222 
20°6349 
5°4622 
1°3242 
*2897 
0561 
0093 
0013 
“0001 
“0000 
“0000 


63°4146 
23°7805 
8°5366 
2°9204 
9472 
*2894 
0827 
0218 
0053 
0012 
*0002 
‘0000 
“0000 
*0000 


56°5217 
25°1208 
10°8476 
4°5409 
1°8380 
“7172 
*2690 
"0965 


TABLE XLVIII—(continued). 


p=1 


69°8925 
24°1008 
5°1645 
"7651 
0736 
0035 


61°5873 
380°3455 
12°4141 
4°1380 
1°1680 
*28038 
"0564 
“0092 
“0011 
“0001 
“0000 


39°6341 
30°4878 
16°8485 
7°8930 
3°2888 
1°2403 
°42.56 
1326 
‘0373 
0094 
0020 
"0004 
“0001 
“0000 
‘0000 


31°4010 
28°5463 
18°9202 
10°8116 
5°6036 
2°6897 
1°2069 
5082 


p=2 


57°8421 
30°9868 
9°1813 
1°7656 
2119 
0123 


36°4146 
33°1041 
18°6211 
8-0091 
2°8032 
*8119 
1933 
0368 
0053 
0005 
“0000 


24°3902 
28°8832 
21°8575 
13°1550 
6°7654 
3°0643 
1:2381 
4477 
1444 
0412 
0102 
“0022 
“0004 
‘0001 
“0000 
0000 


17°1278 
23°8993 
21°6231 
15°8218 
10°0864 

5°7932 

3°0491 


p=3 


47°5131 
35°1949 
13°5365 
3°2488 
*4738 
0329 


253798 
31°7248 
23°0261 
12°2806 
5°1875 
1°7786 
“4940 
*1086 
*0179 
“0020 
0001 


14°7625 
23°9392 
23°2742 
17°2894 
10°6788 
5°6953 
2°6697 
1:1072 
4060 
°1307 
0364 
*0086 
0016 
“0002 
*0000 
0000 


9°1614 
17°4502 
20°2168 
18°1951 
13°8796 
9°3504 
5°6861 
3°1589 
1°6133 
"7592 
*3290 
1308 
“0475 
“0156 
0046 
"0012 
"0002 
0000 


p=4 


38°7144 
37°2254 
17°8682 
5°2115 
9064 
0741 


17°4486 
28°1430 
25°3287 
16°3035 
8°1518 
3°2607 
1:0451 
2628 
0493 
"0062 
“0004 


87777 
18°2869 
21°9443 
19°5777 
14°2383 

8°8100 

4°7366 
2°2329 
°9240 
3337 
1038 
0272 
“0058 
0009 
‘0001 
“0000 


4°7988 
11°7044 
16°6788 
17:9618 
16°0711 
12°5094 
8°6871 
5°4604 
3°1317 
1°6449 
“7916 
3482 
1393 
*0502 
0162 
0045 
0011 
0002 
“0000 


p=5 


31°2693 
37°5232 
21°8885 
76134 
1°5573 
"1483 


11°8200 
23°6401 
25°6780 
19°5642 
11°4125 
5:2673 
1:9313 
5518 
1170 
0165 
0012 


5°1203 
131666 
189753 
19°9337 
16°8191 
11°9361 
7°2943 
3°8807 
1°8017 
"7266 
*2515 
0732 
0173 
“0031 
70004 
“0000 


2°4579 
7°3738 
12°5733 
15°8820 
16°4186 
14°5943 
11°4669 
8°0943 
5°1816 
3°0226 
16088 
*7800 
*3429 
1357 
0477 
0147 
0039 
“0008 
0001 
0000 
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94 Tables for Statisticians and Biometricians 


TABLE XLVIII—(continued). Percentage Frequency of Successes in a Second 
Sample “m” after drawing “p” Successes in a First Sample “n”, 


Successes p=0 joa p=2 p=3 p=4 p=5 


n=25\| 0 50°9804 25°4902 12°4850 5°9824 2°8003 12784 
aoe 1 25°4902 260104 19°5078 12°7285 7°6094 4:2613 
2 12°4850 19°5078 19°9229 16°6024 12°1751 8°1352 
8 59824 12°7285 16°6024 16°9713 14'8499 11°6037 
4 2°8003 76094 12°1751 14°8499 15°1953 13°6757 
6 1:2784 4°2613 8°1352 11°6037 13°6757 14:0093 
6 5682 2°2598 5°0451 8°2883 11°1185 12°8418 
7 2453 11411 2°9344 5°4870 8°2990 10°7251 
& 


‘1027 5502 1°6103 33951 57456 8-2555 

9 ‘0416 ‘2535 "8365 1:9732 3°7128 5:9003 

10 ‘0162 ‘1115 4118 1:0801 2°2477 39335 

il ‘0061 0468 1921 ‘5573 1°2771 2°4521 

12 0022 ‘0187 0848 ‘2709 ‘6811 1°4304 

18 ‘0007 ‘0070 0353 ‘1238 ‘3406 "7802 

ls ‘0002 ‘0025 0138 ‘0531 "1592 ‘3971 

15 = “0008 0051 0212 ‘0693 ‘1879 

16 — “0003 0017 ‘0079 ‘0280 “0822 

a7 = ‘0001 0005 ‘0027 ‘0104 ‘0330 

18 = = 0002 ‘0008 ‘0035 ‘0120 

19 = - 0000 “0002 ‘0010 “0039 

20 as = = -0001 0003 ‘0011 

21 = = = = -0001 -0003 

22 = = = = — ‘0001 

23 os = = = ae mss 

24 = = aes ack a — 

25 = a = = = a: 

m=50| 0 91:0714  82°7922  75°1263  68°0389  61°4967 55-4676 
m= at 1 82792  15°3319 21:2621  26°1688 3071454 33-2805 
2 6133 1°7357 32711 51311 72349 9°5087 

8 0347 "1335 ‘3207 ‘6157 1°0335 1°5848 

b ‘0013 “0065 0192 ‘0440 0861 ‘1517 

5 ‘0000 ‘0001 ‘0005 0014 ‘0033 -0066 

m=50| 0 83°6065  69°6721 57°8633 47°8869 39°4857 32-4346 
ty, 1  13°9344 23°6177 29°9293  33°6048  35°2551 35°3833 
2 21256 5°4972 9°45138  13°5019 17:3070 20°6402 

3 2932 1:0287 22503 3:9278 59827 83080 

A “0360 ‘1607 “4296 “8910 1°5803 2°5164 

5 ‘0039 ‘0210 0668 1614 "3282 5921 

6 “0003 ‘0023 ‘0084 0233 ‘0536 ‘1085 

7 “0000 ‘0002 ‘0008 0026 ‘0067 ‘0152 

8 “0000 “0000 ‘0001 “0002 “0006 ‘0015 

9 ‘0000 “0000 “0000 “0000 “0000 “0001 
10 ‘0000 “0000 “0000 “0000 “0000 “0000 

m=50| 0 77:2727 594406 45°5092  34:°6737  26:2849 19-8214 
malbt 1  17°8322 27°8628  32°5066 33°5552 323175 29-7321 
2 3:9008 92876 146804 192530 22°6222 24:6997 

8 "8049 25965 52143 8°3429  11°6306 14°7589 

y ‘1558 "6385 1°5643 2°9695 4:8127 6:9910 

8 0281 "1405 ‘4083 ‘9011 1:6718 2°7465 

6 ‘0047 ‘0278 ‘0939 ‘2371 ‘4976 ‘9155 

Ve ‘0007 “0049 ‘0191 "0544 1279 2616 

8 ‘0001 ‘0008 0034 ‘0109 0284 0642 

9 Aes ‘0001 ‘0005 0019 0054 ‘0132 

10 = hoe ‘0001 “0003 “0009 ‘0024 

ch = = = ‘0001 -0003 

12 — — ae “0000 


| | 


18, 14, 15 


Probable Occurrences in Second Small Samples 


Successes 


n=50 
m=20 


p=0 
71°8310 
20°5231 
5°6513 
1°4959 
"3796 
‘0920 
“0212 
"0046 
‘0010 
“0002 
“0000 


67°1053 
22°3684 
7°2546 
2°2857 
"6984 
2066 
0590 
0163 
0043 
‘0011 
“0003 
“0001 
0000 
"0000 


50°4950 
25°2475 
12°4963 
6°1206 
2°9657 
1°4210 
6731 
3151 
*1457 
"0665 
“0300 
0133 
0058 
0025 
“0011 
“0004 
“0002 
‘0001 


TABLE XLVIII—(continued). 


p=1 
51°3078 
29°7437 
12-4661 
4°A655 
1:4377 
"42.47 
‘1161 
“0295 
‘0070 
‘0015 
"0003 
‘0001 


44°7368 
30°2276 
14°9068 
6°3492 
2°4592 
8853 
2994 
“0956 
0289 
0083 
“0022 
“0006 
‘0001 
“0000 
“0000 


25°2475 
25°5026 
19°1269 
12°6198 
77231 
4°4875 
2°5063 
1°3552 
"7126 
3654 
1831 
0898 
0431 
0203 
00938 
“0042 
‘0019 
“0008 
“0003 
“0001 


p=2 
36°4360 
32°1494 
18 ‘2340 
82882 
3°2515 
1:1380 
3613 
"1049 
0279 
‘0068 
"0015 
"0003 
"0001 


29°6230 
30°4346 
20°2898 
10°9546 
5°1643 
2°2004 
"8629 
*3146 
1073 
0343 
0103 
0029 
“0008 
“0002 
“0000 
“0000 


12°4963 
19°1269 
19°3241 
16°1034 
11°9504 
8°1873 
5°2821 
3°2480 
1°9185 
1°0942 
“6049 
*3250 
‘1699 
0866 
0431 
0209 
0099 
0046 
0021 
0009 
“0004 
"0002 
‘0601 


p=3 
25°7195 
30°7099 
22°1018 
12°2410 
56902 
2°3122 
8391 
2751 
0820 
0222 
0055 
0012 
0002 
0000 


19°4782 
2'7°0530 
22°8617 
15°0234 
8°3826 
4°1420 
1°8546 
“7627 
*2904 
*1029 
0340 
*0105 
“0030 
“0008 
0002 
0000 
0000 


p=4 
18-0421 
27°3365 
23-9720 
157316 
8°4901 
3°9438 
1°6163 
"5926 
"1959 
‘0585 
0158 
0039 
0008 
0002 
“0000 


12°7149 
22°3854 
23°0250 
17°9083 
11°5877 
6°5376 
3°3018 
1°5167 
6398 
*2494 
0901 
0302 
0094 
0027 
0007 
“0002 
“0000 
“0000 


2°9657 
7°7231 
11°9504 
14°2388 
14°3919 
12°9527 
10°6753 
8°2014 
5°9437 
4:0975 
2°7034 
1°7147 
1°0490 
*6205 
*8557 
"1978 
°1068 
‘0561 
0286 
0142 
"0069 
*0032 
0015 
“0007 
“0003 
“0001 
“0000 
“0000 


p=5 
12°5748 
232150 
241218 
18-3785 
11:3384 
59480 
2°7262 
1-1089 
“4039 
"1323 
"0390 
0103 
0024 
‘0005 
"0001 
“0000 


8°2378 
17°6525 
21°4900 
19°3831 
14°3204 
9°1130 
5°1406 
2°6162 
1°2147 
*5181 
°2038 
0741 
*0249 
0077 
0022 
“0006 
*0001 
“0000 
“0000 


1°4210 
4°4875 
8°1873 
11°2686 
12°9527 
13°0951 
12-0038 
10°1734 
8:0780 
60662 
4°3381 
2°9694 
1°9531 
1°2381 
"7582 
"4493 
°2580 
1437 
0777 
0408 
*0208 
70103 
0050 
0023 
“0010 
0005 
“0002 
0001 
0000 
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Tables for Statisticians and Biometricians 


TABLE XLVIII—(continued). Percentage Frequency of Successes in a Second 
Sample “m” after drawing “p” Successes in a First Sample “n”, 


Successes p=0 


n=100| 0 90:9910 
m= To} 1 82719 
6830 
“0506 
“0033 
“0002 
“0000 


SDAND AS & % 


me 


p=10 
33°5855 
36°9441 
20°15138 
7°1284 
1°8005 
3376 
0474 
0049 
0003 
“0000 


SOHN AAS CO**yns 


mw 


Successes p=0 


ary 95°2830 
m= 5 4°5373 
1745 
0051 
“0001 
“0000 


Mt Ss WHO 


87°0690 
11°3568 
1°3947 
"1604 
0172 
‘0017 
0002 
“0000 


WWBHNVAAS WMHS 


0 83°4711 
1 13-9119 
2 22212 
3 +3388 
4 0492 
5 
6 
7 
8 
9 


0 


‘0068 

“0009 

“0001 

“0000 
10 = 
11 = 
12 a 
18—20 — 


p=1 
827191 
15°1778 
1°8972 
"1891 
0156 
‘0011 
"0001 
“0000 


p=15 
19°6056 
33°0200 
26°8727 
13°8698 
5°0127 
1°3220 
2571 
0363 
“0036 
0002 
“0000 


p=1 
90°7457 
8°7256 
5083 
"0199 
"0005 
‘0000 


75°7121 
19°9243 
3°7027 
5730 
0774 
0093 
0010 
0001 
0000 


69°5592 
23°3813 
5°6472 
171584 
"2122 
"0354 
0054 
“0008 
0001 
“0000 


p=2 p=» p=t p=o p=6 
75°1302 68°1737 61°8023 55°9719 50°6412 
20°8695 25°4855 29°1520 31°9839 34°0855 
3°5107 5°4097 7°4962 9°6874 11°9134 
“4416 *8243 1°3455 2°0065 2°8031 
"0442 ‘0971 *1829 *3098 4857 
0036 “0090 0194 0368 0641 
“0002 0007 0016 0034 0065 
0000 “0000 0001 0002 0005 
— _— *0000 0000 "0000 
p=20 p= p=30 p= 35 p=40 
110992 6°0712 3°1945 =—-1°60838.— “7697 
25°8982 18°5708 12°3788 7°7198 —_ 4"5082 
28-8081 26°8613 22°5639 17:3696 123485 
20-0784 241644 25:4567 24°1112 20°8229 
9°6930 14:9554 196711 22°8554 23-9308 
33813 6°6468 108709 15°4516 —19°5797 
8619 21464 4°3483 =-7°5418 115470 
‘1583 *4968—S «12424 «26232-48456 
0200 0788-2425 622113845 
0015 = -0077,-—=S ss *0292-=S 0908 = 2.432 
0001 += 0004.—«S ss 0017-«S ss 0062 «SS “0199 
p=2 p=3 p=4 p=d p=6 p=7 
86-3830 82°1896 78°1607 74:2914 70-5768 67-0123 
12°5800 161156 19°3467 22-2874 24-9514 27-3520 
‘9867 1:5956 23216 3°1517 40737 5 -0756 
0488 0957 «1642» 2573. «3780 = “5287 
0015 0034 0067 «0119» -0197-— ‘0306 
0000 0001 + +=:0001:~= -0003-~=S— 0004-~— +0008 
65°7500 57:0221 49°3852 42°7116 36°8873 31°8110 
26°1836 30°5476 33°3684 34°9458 35°5336 35°3456 
65459 9°6321 12°7407 15°7096 18:4248 20°8110 
1:°2777 §=92°2767 §=63°5456 = 50426 = «67156 = 85076 
*2091 4386 °7879 «=-1°2724 +=91°9006 = 26738 
0295 0715 °1458 *2641 *4381 6787 
0037 0100 0229 0461 0842 "1428 
0004 0012 “0031 ‘0068 0137 0252 
0000 0001 0004 “0009 0019 0037 
_— 0000 “0000 0001 “0002 0005 
— _ — “0000 “0000 0001 
ae oS = = = “0000 
57°8686 48°0604 39°8449 32°9751 27°2403 22°4613 
29°4247 32°8618 34°3491 34°4088 33°4530 31:8036 
9°5567 13°4563 17°0252 20°0718 22°4994 24-2787 
2°4716 4°2124 6°2724 8°5261 10°8479 13:1236 
5480 1:0993 1°8873 2°9118 4:1535 5°5775 
1077 *2490 4853 8394 1°3291 1°9649 
0191 *0500 1093 2099 *3658 *5913 
0031 “0090 0219 0462 0881 1547 
"0004 "0015 0039 “0090 0187 0356 
“0001 0002 “0006 0016 0035 0072 
“0000 “0000 0001 “0002 “0006 0013 
— — “0000 “0000 *0001 “0002 
= a a — 0000 0000 


p=T 
45°7719 
35°5510 
14°1158 
3°7269 
7174 
1044 
‘0115 
0010 
0001 
0000 


p=45 
3473 
2°4580 
8'1229 
16°5036 
228255 
22°4513 
15:9030 
8:0093 
2°7446 
*5778 
0567 


p=8 
63°5933 
29°5020 
61463 
val Ve 
"0454 
‘0013 


2'7°3928 
34°5611 
22°8233 
10°3611 
3°5865 
9959 
2278 
0435 
0070 
*0009 
‘0001 
0000 


18°4859 
29°7094 
25°4270 
15°2562 
7°1382 
2°7495 
*8994 
"2545 
“0630 
0137 
0026 
0005 
“0001 
0000 


p=8 
41:3280 
36°4659 
16°2472 
4°7658 
1:0109 
"1609 
0194 
‘0017 
‘0001 
"0000 


p=9 
60°3153 
31°4142 
72749 
+9287 
0649 
0020 


23°5527 
33°3293 
24°4415 
12°2207 
4°6273 
1°3973 
*3459 
‘0711 
"0122 
0017 
“0002 
*0000 


15°1848 
2'7°3600 
25°9920 
1771690 
8°7832 
3°6775 
1:3010 
3965 
*1053 
0245 
“0050 
“0009 
‘0001 
“0000 


p=9 
37:2763 
36:9072 
18°2690 
59052 
1'3708 
2374 
‘0309 
0030 
0002 
0000 


p=10 
57°1739 
33°1007 
8°4512 
1°1813 
“0899 - 
0030 


20°2198 
31°7739 
25°6636 
14°0361 
5°7796 
1°8884 
"5036 
1112 
0204 
0031 
0004 
“0000 


12°4488 
24°8976 
26°0397 
18°8065 
10°4578 
4°7356 
1°8040 
“5898 
1675 
0416 
0091 
0017 
00038 
“0000 


Successes p=0 
n=100) 0 80°1587 
m= 25 

2 3:1029 

8 "5802 

4 "1046 

6 0182 

6 0030 

Ma “0005 

8 “0001 

9 0000 
10 —_ 
11 = 
12 — 
13 — 
14 — 
15—25 = — 

nm=100| 0 66°8874 

m= OF 1 22°2958 

2 7°3322 

8 2°3780 

4 “7603 

§ “2396 

6 0743 

7 0227 

8 “0068 

9 "0020 

10 ‘0006 

abi “0002 
12 — 
13 — 
Lh — 
15 — 
16 - 
ilig oe 
18 — 
19 _- 
20 — 
21 = 
22 — 
23 — 
24-50 = — 


B. 


Probable Occurrences in Second Small Samples 


p=1 


p=2 


TABLE XLVIlI—(continued). 


p=3 


64°1270 51°1981 40°7920 


1 16:0317 25°8576 31°2184 33°4861 


7°5681 12°2826 16°5799 


1°9024 
4323 
“0908 
0178 
0083 
“0005 
“0001 
“0000 


44:5916 
29°9273 
14°8625 
6°4708 
2°6038 
“9912 
3614 
“1271 
04338 
01438 
“0046 
0014 
0004 
‘0001 


3°8912 
10701 
2644 
0597 
“0125 
0024 
“0004 
‘0001 
“0000 


29°6280 
30°0284 
20°0189 
10°9693 
5°3333 
2°3852 
1-0008 
3987 
°1520 
"0557 
0197 
0068 
"0022 
0007 
“0002 
“0001 


6°3556 
20562 
*5855 
“1501 
0351 
0075 
“0015 
0003 
“0001 
"0000 


19°6185 
26°6919 
22°3956 
14°8274 
8°4691 
4°3589 
2°0720 
9237 
3901 


p=4 


32°4330 
33°5052 
20°1031 
9-0661 
3°3806 
1:0922 
*3138 
0815 
0198 
0042 
0008 
‘0001 
“0000 


12°9456 
22°1671 
224728 
17°4789 
11°4896 
6°6996 
3°5636 
1°7600 
8167 
3590 


p=5 


25°7320 
32°1649 
22°7047 
11°80138 
49929 
1°8077 
5764 
1647 
"0426 
0100 
“0022 
“0004 
‘0001 
0000 


8°5121 
17°6113 
20°9746 
18°7745 
13°9817 
9°1228 
5°3759 
2°9178 
14771 
"7044 
*3185 
1373 
0566 
0224 
0085 
0031 
‘OO11 
“0004 
‘0001 


p=6 


20°3711 
29°9575 
24°3723 
14°3734 
6°8150 
2°7378 
‘9606 
*3000 
0844 
0215 
"0050 
‘OO11 
*Q002 
0000 


5°5769 
13°5550 
18-5789 
18°8406 
15°7005 
11°3492 
73484 
4°3512 
2°3900 
1:2301 
5978 
2758 
1213 
0510 
0206 
“0080 
“0030 
0011 
0004 
“0001 


p=7 


16°0915 
272737 
25°1757 
16°6391 
8°7536 
3°8700 
1'4841 
5035 
1531 
0421 
0105 
0024 
“0005 
0001 
0000 


3°6405 
10°1832 
15°8126 
17°9484 
16°5656 
13°1572 
9°2958 
5°9710 
3°5398 
1:9578 
1°0184 
“5012 
2345 
1046 
0447 
0183 
0072 
0027 
‘0010 
“0008 
“0001 


p=8 


12°6823 
24°3890 
25 °2300 
18°5020 
10°7117 
5°1757 
2°1565 
*7910 
°2589 
0763 
0203 
0049 
0011 
0002 
0000 


2°3676 
7°5029 
13°0370 
16°3894 
16°6252 
14°4085 
11°0430 
76559 
4°8771 
2°8874 
1°6022 
8386 
“4161 
1965 
‘0886 
0382 
"0158 
‘0063 
0024. 
“0009 
0003 
0001 


97 


p=9 


9°9724 
21°4922 
24°6693 
19°9086 
12°5970 
6°6134 
2°9790 
11761 
4127 
"1299 
0369 
“0095 
0022 
“0005 
‘0001 
"0000 


1°5339 
5°4395 
10°4710 
14°4635 
16°0095 
15°0512 
12°4505 
9°2753 
6°3248 
3°9946 
2°3574 
1°3088 
6871 
*3425 
"1627 
‘0738 
0320 
0133 
0053 
“0020 
0008 
00038 
0001 


13 


p=10 


7°8232 
18°7076 
23°6306 
20°8423 
14°3291 
8°1327 
3°9431 
1°6693 
6260 
2099 
0634 
0173 
0043 
0009 
"0002 
*0000 


“9900 
3°8892 
8°2261 

12°3988 
14°8876 
15°1066 
13°4281 
10°7081 
7°7895 
5°2324 
3°2752 
1°9239 
1°0664 

“5601 

2797 

1332 

“0606 

0264 

‘0110 

0044 

0017 

“0006 

“0002 

0001 


98 


1—250 


= 3 
SWMVR NK MWh 


ie 
nN 


12 


log [n 


000 0000 
*301 0300 
778 1513 
1:380 2112 
2079 1812 


2°857 3325 
3°702 4305 
4°605 5205 
5559 7630 
6559 7630 


7°601 1557 
8°680 3370 
9°794 2803 
10°940 4084 
12°116 4996 


13°320 6196 
14551 0685 
15°806 3410 
17:085 0946 
18°386 1246 


19°708 3439 
21:050 7666 
22°412 4944 
23°792 7057 
25°190 6457 


26605 6190 
28°036 9828 
29°484 1408 
30:946 5388 
32°423 6601 


33°915 0218 
35°420 1717 
36938 6857 
38°470 1646 
40:014 2326 


41°570 5351 
43°138 7369 
44°718 5205 
46°309 5851 
47°911 6451 


49°524 42389 
51°147 6782 
52°781 1467 
54424 5993 
56-077 8119 


57°740 5697 
59°412 6676 
61-093 9088 
62°784 1049 
64:483 0749 


Tables for Statisticians and Biometricians 


TABLE XLIX. Logarithms of Factorials. 


log|n from n=1 to n=1000. 


log | 


667190 6450 
67°906 6484 
69°630 9243 
71°363 3180 
73°103 6807 


74851 8687 
76°607 7436 
78°371 1716 
807142 0236 
81:920 1748 


83°705 5047 
85°497 8964 
87:297 2369 
89°103 4169 
90:916 3303 


92°735 8742 
94°561 9490 
96°394 4579 
98°233 3070 
100°078 4050 


101°929 6634 
103°786 9959 
105650 3187 
107°519 5505 
109°394 6117 


111°275 4253 
1137161 9160 
115:054 0106 
116:951 6377 
118°854 7277 


120°763 2127 
122677 0266 
124°596 1047 
126°520 3840 
128°449 8029 


130°384 3013 
132°323 8206 
134-268 3033 
136217 6933 
1387171 9358 


140°130 9772 
142:094 7650 
144:063 2480 
146°036 3758 
148:014 0994 


149°996 3707 
151°983 1424 
153974 3685 
155970 0037 
157-970 00387 


log |n 


159°974 3250 
161°982 9252 
163°995 7624 
166°012 7958 
168°033 9851 


170:059 2909 
172088 6747 
174°122 0985 
176°159 5250 
178°200 9176 


180°246 2406 
182°295 4586 
184°348 5371 
186°405 4419 
188°466 1398 


190°530 5978 
192°598 7836 
194:670 6656 
196°746 2126 
198°825 3938 


200°908 1792 
202°994 5390 
205°084 4442 
207°177 8658 
209°274 7759 


211°375 1464 
213°478 9501 
215°586 1601 
217-696 7498 
219°810 6932 


221°927 9645 
224°048 5384 
226°172 3900 
228°299 4948 
230°429 8286 


232563 3675 
234°700 0881 
236°839 9672 
238'982 9820 
241°129 1100 


243°278 3291 
245°430 6174 
247°585 9535 
249°744 3160 
251°905 6840 


254:070 0368 
256°237 3542 
258°407 6159 
260°580 8022 
262°756 8934 


log [n 


264:935 8704 
267°117 7139 
269°302 4054 
271°489 9261 
273°680 2578 


275°873 3824 
278°069 2820 
280°267 9391 
282°469 3363 
284673 4562 


286°880 2821 
289°089 7971 
291°301 9847 
293°516 8286 
295°734 3125 


297°954 4206 
300°177 1371 
302°402 4464 
304°630 3331 
306°860 7820 


309°093 7781 
311°329 3066 
313°567 3527 
315-807 9019 
318-050 9400 


320°296 4526 
322544 4259 
324°794 8459 
327°047 6989 
329°302 9714 


331°560 6500 
333°820 7214 
336°083 1725 
338°347 9903 
340°615 1620 


342°884 6750 
345°156 5166 
347°430 6744 
349°707 1362 
351°985 8898 


354'266 9232 
356°550 2244 
358°835 7817 
361°123 5835 


| 363°413 6181 


365°705 8742 
368°000 3404 
370'297 0056 
372'595 8586 
374896 8886 


log |n 


377°200 0847 
379°505 4361 
381°812 9321 
384°122 5623 
386°434 3161 


388°748 1834 
391-064 1537 
393382 2170 
395°702 3633 
398°024 5826 


400°348 8651 
402°675 2009 
405°003 5805 
407°333 9943 
409°666 4328 


412°000 8865 
414°337 3463 
416°675 8027 
419°016 2469 
421-358 6695 


423703 0618 
426-049 4148 
428°397 7197 |. 
430°747 9677 

433-100 1502 


435°454 2586 
437°810 2845 
440168 2193 
442°528 0548 
444889 7827 


447°253 3946 
449°618 8826 
451:986 2385 
454°355 4544 
456°726 5223 


459:099 4343 
461°474 1826 
463°850 7596 
466°229 1575 
468°609 3687 


470°991 3857 
473°375 2011 
475°760 8074 
478°148 1972 
480°537 3633 


482°928 2984 
485°320 9954 
487°715 4470 
490°111 6464 
492509 5864 


Logarithms of Factorials 99 


TABLE XLIX—(continued). 251—500 


n log [n log |n n log | n log |n 
251 | 494-909 2601 616-964 3695 851 | 742637 2813 871:409 5586 451 | 1002°893 0675 
252 | 497-310 6607 619°444 3765 852 | '745'183 8240 874:013 7846 452 | 1005:548 2059 
258 | 499-718 7812 621°925 8191 858 | '747°731 5987 876°619 0896 458 | 1008°204 3041 
254 | 502°118 6149 624:408 6927 854 | '750°280 6020 879:225 4710 454 | 1010:861 3600 
258 | 504:525 1551 626°892 9925 855 | 752830 8303 881832 9260 458 | 1013°519 3714 
256 | 506:933 3950 629°378 7140 856 | '755'382 2803 884:441 4521 456 | 1016'178 3362 
257 | 509343 3282 631°865 8523 857 | 757-934 9485 887:051 0465 457 | 1018°838 2524 
258 | 511°754 9479 634:354 4031 858 | 760°488 8316 889°661 7066 458 | 1021-499 1179 
259 | 514168 2476 636°844 3615 859 | '763:043 9260 892:273 4300 459 | 1024:160 9306 
260 | 516°583 2210 639-335 7232 860 | 765°600 2285 894°886 2138 460 | 1026°823 6884 
261 | 518-999 8615 641°828 4836 861 | '768°157 7357 897°500 0556 461 | 1029-487 3893 
262 | 521-418 1628 644:322 6382 862 | '770°716 4443 900-114 9528 462 | 1032°152 0313 
263 | 523°838 1185 646°818 1825 868 | 773276 3509 902°730 9029 468 | 1034:817 6123 
264 | 526-259 7225 649°315 1122 864 | 775837 4593 905°347 9032 464 | 1037-484 1303 
265 | 528°682 9683 651:813 4227 865 | '778°399 7452 907°965 9513 468 | 1040°151 5832 
266 | 581:107 8500 654°313 1098 366 | 780:963 2262 910:585 0447 466 | 1042°819 9692 
267 | 533°534 3612 656°814 1691 867 | 783-527 8923 913:205 1807 467 | 1045-489 2860 
268 | 535°962 4960 659°316 5962 868 | 786:093 7401 915°826 3570 468 | 1048°159 53819 
269 | 588:392 2483 661°820 3869 869 | '788°660 7665 918°448 5710 469 | 1050°830 7047 
270 | 540823 6121 664°325 5369 870 | '791°228 9682 921:071 8203 470 | 1053-502 8026 
271 | 543-256 5814 666°832 0419 871 | 793°798 3421 923-696 1024 471 | 1056°175 8235 
272 | 545°691 1503 669°339 8978 872 | 796°368 8851 926321 4149 4V2Z | 1058°849 7655 
278 | 548127 3129 671°849 1003 878 | 798-940 5939 928947 7552 478 | 1061°524 6266 
274 | 550°565 0635 674:359 6453 874 | 801°513 4655 931°575 1211 4th | 1064-200 4050 
275 | 553-004 3962 676°871 5287 875 | 804:087 4968 934-203 5100 478 | 1066°877 0986 
276 | 555-445 3052 679°384 7463 876 | 806-662 6846 936'832 9196 476 | 1069:554 7056 
277 | 557-887 7850 681°899 2940 877 | 809-239 0260 939463 3475 477 | 1072°233 2239 
278 | 560:331 8298 684°415 1679 878 | 811:816 5178 942094 7913 478 | 1074-912 6518 
279 | 562°777 4340 686:932 3638 879 | 814:395 1570 944:727 2486 479 | 1077-592 9873 
280 | 565:224 5920 689°450 8777 880 | 816974 9406 947-360 7170 480 | 1080:274 2286 
281 673 2984 691°970 7057 881 | 819°555 8655 949-995 1943 481 | 1082-956 3737 
282 ee 5475 694'491 8438 882 | 822137 9289 952'630 6780 482 | 1085639 4207 
282 | 572°575 3339 697°014 2880 883 | 824°721 1277 955:267 1659 483 | 1088°323 3678 
284 | 575:028 6523 699°538 0345 884 | 827-305 4589 957:904 6557 84 1091-008 2132 
285 | 577°483 4971 702'063 0793 885 | 829890 9196 960°543 1449 485 | 1093°693 9549 

. 1 704°589 4186 886 | 832°477 5069 963:182 6314 486 1096°380 5912 
pe eee ae 707°117 0485 887 | 835:065 2179 965:823 1128 483 1099°068 1202 
288 | 584:857 1375 709°645 9652 888 | 837°654 0496 968-464 5869 488 1101°756 5400 
289 | 587°318 0354 712°176 1649 889 | 840°243 9992 971:107 0515 489 1104:445 8488 
290 | 589°780 4334 714°707 6438 890 | 842°835 0638 973°750 5041 490 | 1107:136 0449 

y 4 717°240 3982 891 | 845-427 2406 976°394 9427 491 | 1109°827 1264 
pee RS oa 719°774 4248 892 | 848:020 5267 979:040 3650 48 i eee ey 
298 | 597-176 5768 722°309 7184 893 | 850°614 9192 981°686 7687 e Heccae ay 
294 | 599°644 9242 724'846 2768 894 | 853°210 4154 984'334 1517 404 ee 
295 | 602:114 7462 727°384 0959 895 | 855:807 0125 986-982 5117 4 

. 729°923 1720 396 | 858°404 7077 989°631 8466 496 | 1123-295 7523 
ae ee es 732°463 5015 897 | 861-003 4982 992-282 1541 we see oe 
298 | 609°533 0106 735:005 0807 898 | 863°603 3813 994'933 4321 48 Tape 
299 | 612:008 6818 737°547 9062 399 | 866204 3542 997'585 6784 49 Hees ae 
300 | 614:485 80380 740-091 9742 400 | 868°806 4142 1000238 8910 

13—2 


100 


501—750 


n log \n_ 


1136-786 2463 
1139-486 9500 
1142-188 5180 
1144890 9485 
1147°594 2399 


1150°298 3904 
1153°003 8984 
1155°709 2621 
1158°415 9798 
1161°1238 5500 


11638°831 9709 
1166°541 2409 
1169°251 3583 
1171°962 3214 
1174°674 1286 


1177°386 7783 
1180°100 2688 
1182°814 5986 
1185°529 7660 
1188245 7693 


§21 | 1190°962 6070 
1193°680 2775 
1196°398 7792 
1199°118 1105 
1201°838 2698 


1204°559 2556 
1207°281 0662 
1210003 7001 
1212°727 1558 
1215°451 4316 


1218°176 5262 
1220902 4378 
1223°629 1650 
1226°356 7063 
585 | 1229°085 0600 


1231°814 2248 
1234°544 1991 
1237°274 9814 
1240°006 5702 
1242°738 9639 


1245°472 1612 
1248-206 1605 
1250°940 9603 
1253°676 5592 
1256°412 9557 


1259°150 1483 
1261°888 1357 
1264°626 9162 
1267°366 4886 
1270°106 8513 


Tables for Statisticians and Biometricians 


Table of log |n from n=1 to n=1000. 


e | log |n 


1272°848 0029 
1275°589 9419 
1278°332 6671 
1281°076 1768 
1283°820 4698 


1286°565 5446 
1289°311 3998 
1292°058 0340 
1294°805 4458 
1297°553 6338 


1300°302 5967 
1303 °052 3330 
1305°802 8414 
1308°554 1205 
1311°306 1690 


1314°058 9854 
1316°812 5684 
1319°566 9168 
1322°322 0290 
1325°077 9039 


1327°834 5400 
1330°591 9360 
1333°350 0907 
1336°109 0026 
1338-868 6704 


1341°629 0929 
1344°390 2687 
1347°152 1965 
1349°914 8751 
1352°678 3031 


1855°442 4792 
1358°207 4022 
1360°973 0708 
1363°739 4836 
1366°506 6395 


1369°274 5371 
1372°043 1752 
1874°812 5525 
1377°582 6678 
1380°353 5198 


1383°125 1073 
1885°897 4290 
1388°670 4837 
1391°444 2702 
1394°218 7871 


1396°994 0334 
1399°770 0077 
1402°546 7089 
1405°324 1357 
1408°102 2870 


log |n 


1410°881 1614 
1413°660 7579 
1416°441 0752 
1419°222 1122 
1422°003 8676 


1424-786 3402 
1427°569 5289 
1430°353 4324 
1433°138 0497 
1435-923 3796 


1438°709 4208 
1441°496 1722 
1444°283 6327 
1447°071 8011 
1449-860 6762 


1452°650 2569 
1455°440 5420 
1458°231 5305 


1461°023 2212 } 


1463°815 6129 


1466°608 7045 
1469°402 4948 
1472°196 9829 
1474°992 1675 
1477°788 0475 


1480°584 6218 
1483°381 8894 
1486°179 8490 
1488°978 4997 
1491°777 8402 


1494°577 8696 
1497°378 5866 
1500°179 9904 
1502982 0796 
1505°784 8533 


1508°588 3105 
1511°392 4499 
1514°197 2706 
1517:002 7714 
1519°808 9514 


1522-615 3094 
1525°423 3445 
1528°231 5554 
1531°040 4413 
1533°850 0010 


1536-660 2335 
1539°471 1378 
1542 °282 7128 
1545°094 9575 
1547:907 8709 


log |n 


1550°721 4519 
1553°535 6995 
1556°350 6126 
1559°166 1904 
1561°982 4317 


1564°799 3355 
1567-616 9009 
1570°435 1268 
1573°254 0122 
1576°073 5561 


1578°893 7576 
1581°714 6156 
1584°536 1291 
1587°358 2972 
1590°181 1188 


1593°004 5931 
1595°828 7189 
1598°653 4954 
1601°478 9215 
1604°304 9963 


1607°131 7188 
1609°959 0881 
1612°787 1031 
1615°615 7630 
1618°445 0668 


1621°275 0135 
1624°105 6022 
1626°936 8319 
1629°768 7016 
1632°601 2106 


1635°434 3577 
1638°268 1420 
1641°102 5627 
1643-937 6189 
1646°773 3094 


1649°609 6335 
1652°446 5903 
1655°284 1787 
1658°122 3979 
1660°961 2470 


1663°800 7251 
1666°640 8312 
1669°481 5644 
1672°322 9239 
1675°164 9087 


1678-007 5179 
1680°850 7507 
1683°694 6061 
1686539 0833 
1689°384 1813 


log | 


1692°229 8994 
1695°076 2365 
1697°923 1918 
1700°770 7644 
1703°618 9536 


1706°467 7583 
1709°317 1777 
1712°167 2109 
1715°017 8572 
1717°869 1155 


1720°720 9851 
1723°573 4651 
1726°426 5546 
1729°280 2529 
1732°134 5589 


1734:989 4719 
1737°844 9911 
1740°701 1155 
1743°557 8444 
1746°415 1769 


1749-273 1122 
1752°131 6494 
1754°990 7877 
1757°850 5262 
1760°710 8642 


1763°571 8009 
1766°433 3353 
1769°295 4667 
1772°158 1942 
1775021 5170 


1777°885 4344 
1780°749 9455 
1783°615 0495 
1786°480 7455 
1789°347 0329 


1792°213 9107 
1795-081 3782 
1797°949 4345 
1800°818 0790 
1803°687 3107 


1806°557 1289 
1809°427 5328 
1812°298 5216 
1815°170 0946 
1818°042 2508 


1820°914 9897 
1823°788 3103 
1826°662 2119 
1829 °536 6937 
1832°411 7549 


log |r 


1835287 3949 
1838°163 6127 
1841°040 4077 
1843°917 7790 
1846°795 7260 


1849°674 2478 
1852°553 3437 
1855°433 0129 
1858°313 2546 
1861°194 0682 


1864°075 4529 
1866°957 4079 
1869°839 9324 
1872°723 0258 
1875°606 6872 


1878°490 9160 
1881°375 7113 
1884°261 0726 
1887°+146 9989 
1890°033 4896 


1892°920 5440 
1895808 1613 
1898°696 34038 
1901°585 0817 
1904°474 3835 


1907°364 2452 
1910°254 6662 
1913°145 6458 
1916037 1832 
1918°929 2778 


1921°821 9289 
1924°715 1356 
1927°608 8974 
1930°503 2135 
1933°398 0831 


1936°293 5057 
1939°189 4804 
1942-086 0066 
1944°983 0836 
1947-880 7107 


1950°778 8872 
1953°677 6124 
1956°576 8856 
1959°476 7061 
1962°377 0782 


1965°277 9863 
1968°179 4446 
1971°081 4475 
1973°983 9943 
1976°887 0842 


846 
BH 


849 
850 


Logarithms of Factorials 


TABLE XLIX—(continued). 


log |r 


1979°790 7168 
1982694 8911 
1985599 6067 
1988°504 8627 
1991°410 6586 


1994°316 9936 
1997 °223 8672 
2000°1381 2785 
2003 °039 2271 
2005°947 7121 


2008°856 7329 
2011°766 2890 
2014°676 3795 
2017°587 00389 
2020°498 1615 


2023°409 8517 
2026°322 0737 
2029 °234 8270 
2032°148 1109 
2035 °061 9248 


2037°976 2679 
2040891 1398 
2043°806 5396 
2046°722 4668 
2049638 9208 


2052°555 9008 
2055°473 4063 
2058°391 4367 
2061°309 9912 
2064°229 0693 


2067°148 6703 | 


2070°068 7936 
2072°989 4386 
2075°910 6047 
2078°832 2912 


2081°754 4974 
2084°677 2229 
2087°600 4669 
2090°524 2289 
2093°448 5082 


2096°373 3042 
2099°298 6162 
2102°224 4438 
2105°150 7863 
2108°077 6430 


2111°005 01338 
2113°932 8967 
2116°861 2926 
2119°790 2008 
2122°719 6192 


log |r 


2125°649 5488 
2128°579 9884 
2131°510 9374 
2134°442 3953 
2137°374 3614 


2140°306 8352 
2143°239 8160 
2146°173 3033 
2149°107 2964 
2152°041 7949 


2154°976 7980 
2157°912 3053 
2160°848 3161 
2163°784 8298 
2166°721 8459 


2169659 3638 
2172°597 3829 
2175°535 9027 


| 2178°474 9224 


2181°414 4417 


2184°354 4598 
2187°294 9763 
2190°235 9906 
2193°177 5020 
2196°119 5101 


2199062 0142 
2202°005 0138 
2204°948 5083 
2207 °892 4971 
2210°836 9798 


2213°781 9557 
2216°727 4243 
2219°673 3850 
2222°619 8373 
2225°566 7805 


2228°514 2148 
2231°462 1379 
2234°410 5509 
2237°359 4526 
2240°308 8426 


2243°258 72038 
2246°209 0852 
2249°159 9366 
2252°111 2742 
2255°063 0972 


2258-015 4052 
2260°968 1976 
2263°921 4740 
2266°875 2337 
2269°829 4762 


log |~ 


2272°784 2010 
2275°739 4075 
2278°695 0953 
2281°651 2637 
2284'607 9123 


2287565 0405 
2290°522 6478 
2293480 7336 
2296°439 2975 
2299 °398 3389 


2302°357 8573 
2305°317 8521 
2308°278 3229 
2311°239 2691 
2314°200 6902 


2317°162 5856 
2320°124 9550 
2323°087 7977 
2326°051 1132 
2329°014 9010 


2331°979 1606 
2334°943 8915 
2337-909 0932 
2340°874 7652 
2343°840 9069 


2346 °807 5179 
2349°774 5977 
2352°742 1456 
2355°710 1614 
2358 °678 6443 


2361-647 5940 
2364°617 0099 
2367°586 8915 
2370°557 2384 
2373°528 0500 


2376°499 3259 
2379°471 0655 
2382°443 2683 
2385°415 9339 
2388°389 0618 


2391°362 6514 
2394°336 7023 
2397°311 2140 
2400°286 1860 
2403°261 6178 


2406-237 5089 
2409°213 8589 
2412°190 6672 
2415°167 9334 
2418°145 6570 


101 


n 


951 
952 
953 
954 
956 


956 
957 
958 
959 
960 


961 
962 
968 
964 
965 


966 
967 
968 
969 
970 


971 
972 
978 
974 
975 


976 
977 
978 
979 
980 


981 
982 
988 
984 
985 


986 
987 
988 
989 
990 


GOL 
992 
998 
994 
995 


996 
997 
998 
999 


1000 


751—1000 


log [m 


2421°123 8376 
2424°102 4745 
2427°081 5674 
2430°061 1158 
2433°041 1192 


2436°021 5771 
2439°002 4890 
2441°983 8545 
2444°965 6731 
2447-947 9443 


2450°930 6677 
2453°913 8428 
2456°897 4691 
2459°881 5461 
2462°866 0734 


2465°851 0506 


| 2468°836 4770 


2471°822 3524 
2474-808 6762 
2477°795 4479 


2480°782 6671 
2483°770 3334 
2486°758 4462 
2489°747 0052 
2492°736 0098 


2495°725 4596 


| 2498°715 3542 


2501°705 6930 
2504°696 4757 
2507°687 7018 


2510°679 3708 
2513 °671 4823 
2516 °664 0358 
2519°657 0309 
2522°650 4672 


2525 °644 3441 
2528 °638 6612 
2531°633 4182 
2534°628 6145 
2537°624 2497 


2540°620 3233 
2543°616 8350 
2546°613 7842 
2549°611 1706 
2552°608 9937 


2555-607 2530 
2558 °605 9482 
2561°605 0787 
2564°604 6442 
2567°604 6442 


102 Tables for Statisticians and Biometricians 


TABLE L. Table of Fourth-Moments of Subgroup-Frequencies. 


Ordinate 2—11. Frequency 1—50. 


a=4 x=5 c=6 Daag, x=8 2=9 z=11 


3 


256 625 | 1296 2401 4096 6561 14641 

512 | 1250] 2592 4802 8192 | 13122 | 29282 

768 | 1875 | 3888 7203 | 12288 | 19683 | 489238 
1024 | 2500] 5184 9604 | 16384 | 26244} 58564 
1280 | 3125] 6480] 12005 | 20480 | 32805 | 73205 
1536 | 3750 | 7776 | 14406 | 24576 | 39366 | 87846 
1792 | 4375 | 9072 | 16807 | 28672} 45927 | 102487 
2048 | 5000 | 10368 | 19208 | 32768 | 52488 | 117128 
2304 | 5625 | 11664 | 21609 | 36864 | 59049 | 131769 
2560 | 6250 | 12960 | 24010 | 40960 | 65610 | 146410} 10 
2816 | 6875 | 14256 | 26411 | 45056] 72171 | 161051} ii 
3072 | 7500 | 15552 | 28812 | 49152 | '78732 | 175692 | 12 
3328 | 8125 | 16848 | 312138 | 53248 | 85293 | 190333 | 13 
3584 | 8750 | 18144 | 33614 | 57344 | 91854 | 204974] 14 
3840 | 9375 | 19440 | 36015 | 61440; 98415 | 219615] 15 
4096 | 10000 | 20736 | 38416 | 65536 | 104976 | 234256 | 16 
4352 | 10625 | 22032 | 40817 | 69632 | 111537 | 248897 | 17 
4608 | 11250 | 23328 | 43218 | 73728 | 118098 | 263538 | 18 
4864 | 11875 | 24624 | 45619 | 177824 | 124659 | 278179 | 19 
5120 | 12500 | 25920 | 48020 | 81920 | 181220 | 292820 | 20 
5376 | 13125 | 27216 | 50421 | 86016 | 137781 | 307461 | 21 
5632 | 18750 | 28512 | 52822 | 90112 | 144842 | 322102 | 22 
5888 | 14375 | 29808 | 55223 | 94208 | 150903 | 336743 | 23 
6144 | 15000 | 31104 | 57624 | 98304 | 157464 | 351384] 24 
6400 | 15625 | 32400 | 60025 | 102400 | 164025 | 366025 | 25 
6656 | 16250 | 33696 | 62426 | 106496 | 170586 | 380666 | 26 
6912 | 16875 | 34992 | 64827 | 110592 | 177147 | 395307 | 27 
7168 | 17500 | 36288 | 67228 | 114688 | 183708 | 409948 | 28 
7424 | 18125 | 37584 | 69629 | 118784 | 190269 | 424589 | 29 
7680 | 18750 | 38880 | 72030 | 122880 | 196830 | 489280 | 30 
7936 | 19875 | 40176 | 74431 | 126976 | 203391 | 453871 | 31 
8192 | 20000 | 41472 | 76832 | 131072 | 209952 | 468512 | 32 
8448 | 20625 | 42768 | 79233 | 135168 | 216513 | 483153 | 33 
8704 | 21250 | 44064 | 81634 | 189264 | 223074 | 497794 | 34 
8960 | 21875 | 45360 | 84035 | 148360 | 229635 | 512485 | 35 
9216 | 22500 | 46656 | 86436 | 147456 | 236196 | 527076 | 36 
9472 | 23125 | 47952 | 88837 | 151552 | 242757 | 541717 | 37 
9728 | 23750 | 49248 | 91238 | 155648 | 249318 | 556358 | 38 
9984 | 24375 | 50544 | 93639 | 159744 | 255879 | 570999 | 39 
10240 | 25000 | 51840 | 96040 | 163840 | 262440 | 585640 | 40 
10496 | 25625 | 53136 | 98441 | 167936 | 269001 | 600281 | 41 
10752 | 26250 | 54432 | 100842 | 172032 | 275562 | 614922 | 42 
11008 | 26875 | 55728 | 103243 | 176128 | 282128 | 629563 | 43 
11264 | 27500 | 57024 | 105644 | 180224 | 288684 | 644204 | 44 
11520 | 28125 | 58320 | 108045 | 184320 | 295245 | 658845 
11776 | 28750 | 59616 | 110446 | 188416 | 301806 | 673486 | 46 
12032 | 29375 | 60912 | 112847 | 192512 | 308367 | 688127 | 47 
12288 | 30000 | 62208 | 115248 | 196608 | 314928 | 702768 | 48 
12544 | 80625 | 63504 | 117649 | 200704 | 321489 | 717409 | 49 
12800 | 31250 | 64800 | 120050 | 204800 | 328050 | 732050 | 50 


Co VM NA Cs TH 


Verijication of the Fourth Moment 103 


TABLE L—(continued), 


Ordinate 12—19. Frequency 1—50., 

n x2=12 z2=13 z=14 2=15 «2x=16 v=17 “2=18 z=19 n 
1 20736 28561 38416 50625 65536 83521 104976 130321 a 
2 41472 57122 76832 101250 131072 167042 209952 260642 2 
3 62208 85683 115248 151875 196608 250563 314928 390963 & 
4 82944 114244 153664 202500 962144 334084 419904 521284 4 
5 103680 142805 192080 258125 327680 417605 524880 651605 6 
6 124416 171366 230496 303750 393216 501126 629856 781926 6 
a 145152 199927 268912 354375 458752 584647 734832 912247 Uf 
8 165888 228488 307328 405000 524288 668168 839808 | 1042568 8 
9 186624 257049 345744 455625 589824 751689 944784 | 1172889 9 

10 207360 285610 384160 506250 655360 835210 | 1049760 | 1303210 | 10 

ai 228096 314171 422576 556875 720896 918731 | 1154736 | 1433531 | 11 


12 | 248832 | 342732 | 460992} 607500 | 786432 | 1002252 | 1259712 | 1563852 | 12 
18 | 269568 | 371293 | 499408 | 658125 | 851968 | 1085773 | 1364688 | 1694173 | 13 
14 | 290304] 399854 | 537824 | 708750] 917504 | 1169294 | 1469664 | 1824494 | 14 
15 | 311040] 428415 | 576240 | '759375 | 983040 | 1252815 | 1574640 | 1954815 | 15 
16 | 331776 | 456976 | 614656 | 810000 | 1048576 | 13363386 | 1679616 | 2085136 | 16 
17 | 352512 | 485537 | 653072 | 860625 | 1114112 | 1419857 | 1784592 | 2215457 | 17 
18 | 373248 | 514098 | 691488 | 911250 | 1179648 | 1503378 | 1889568 | 2345778 | 18 
19 | 393984 | 542659 | 729904 | 961875 | 1245184 | 1586899 | 1994544 | 2476099 | 19 
20 | 414720 | 571220 | 768320 | 1012500 | 1310720 | 1670420 | 2099520 | 2606420 | 20 
21 | 485456 | 599781 806736 | 1063125 | 1376256 | 1753941 | 2204496 | 2736741 | 21 
22 | 456192 | 628342 | 845152 | 1118750 | 1441792 | 1837462 | 2309472 | 2867062 | 22 
23 | 476928 | 656903 | 883568 | 1164875 | 1507328 | 1920983 | 2414448 | 2997383 | 23 
24| 497664 | 685464 | 921984 | 1215000 | 1572864 | 2004504 | 2519424 | 3127704 | 24 
25 | 618400 | 714025 | 960400 | 1265625 | 1688400 | 2088025 | 2624400 | 3258025 | 25 
26 | 539136 | 742586 | 998816 | 1816250 | 1708936 | 2171546 | 2729376 | 3388346 | 26 
27 | 659872 | 771147 | 1037232 | 1366875 | 1769472 | 2255067 | 2834352 | 3518667 | 27 
28 | 580608 | 799708 | 1075648 | 1417500 | 1835008 | 2838588 | 2939328 | 3648988 | 28 
29 | 601344 | 828269 | 1114064 | 1468125 | 1900544 | 2422109 | 3044304 | 3779309 | 29 
80 | 622080 | 856830 | 1152480 | 1518750 | 1966080 | 2505630 | 3149280 | 3909630 | 30 
81 | 642816 | 885391 | 1190896 | 1569375 | 2031616 | 2589151 | 3254256 | 4039951 | 31 
82| 663552 | 913952 | 1229312 | 1620000 | 2097152 | 2672672 | 3359232 | 4170272 | 32 
83 | 684288 | 942513 | 1267728 | 1670625 | 2162688 | 2756193 | 3464208 | 4800593 | 33 
84 | 705024 | 971074 | 1306144 | 1721250 | 2228224 2839714 | 3569184 | 4480914 | 34 
35 | 725760 | 999635 | 1344560 | 1771875 | 2293760 | 2923235 | 3674160 | 4561235 | 35 
86 | 746496 | 1028196 | 1882976 | 1822500 | 2359296 | 3006756 | 3779136 | 4691556 | 36 
87 | 767232 | 1056757 | 1421392 | 1873125 | 2424832 | 3090277 | 3884112 | 4821877 | 37 
88 | 787968 | 1085318 | 1459808 | 1923750 | 2490368 | 3173798 | 3989088 | 4952198 | 38 
39 | 808704 | 1113879 | 1498224 | 1974875 | 2555904 | 3257319 | 4094064 | 5082519 | 39 
40 | 829440 | 1142440 | 1536640 | 2025000 | 2621440 | 3340840 4199040 | 5212840 | 40 
41 | 850176 | 1171001 | 1575056 | 2075625 | 2686976 3424861 | 4304016 | 5343161 | 41 
42 | 870912 | 1199562 | 1613472 | 2126250 | 2752512 3507882 | 4408992 | 5473482 | 42 
43 | 891648 | 1228123 | 1651888 | 2176875 | 2818048 | 3591403 4513968 | 5603803 | 43 
4 | 912384 | 1256684 | 1690304 | 2227500 | 2883584 3674924 | 4618944 | 5734124 | 44 

933120 | 1285245 | 1728720 | 2278125 | 2949120 | 3758445 | 4723920 | 5864445 | 45 
46 | 953856 | 1313806 | 1767136 | 2328750 3014656 | 3841966 | 4828896 | 5994766 | 46 
47 | 974592 | 1842367 | 1805552 | 2379375 3080192 | 3925487 | 4933872 | 6125087 | 47 
48 | 995328 | 1370928 | 1848968 | 2430000 3145728 | 4009008 | 5038848 | 6255408 | 48 
49 | 1016064 | 1399489 | 1882384 | 2480625 3211264 | 4092529 | 5143824 | 6385729 | 49 
&0 | 1036800 | 1428050 | 1920800 | 2531250 | 3276800 | 4176050 | 5248800 | 6516050 50 


104 


1328 
1344 
1360 
1376 
1392 
1408 
1424 
1440 
1456 
1472 
1488 
1604 
1520 
1536 
1552 
1568 
1584 
1600 


Tables for Statisticians and Biomeiricians 


TABLE L—(continued). 


Ordinate 2—11. 


23040 
23296 
23552 
23808 
24064 
24320 
24576 
24832 
25088 
25344 
25600 


39375 
40000 
40625 
41250 
41875 
42500 
43125 
43750 
44375 
45000 
45625 
46250 
46875 
47500 
48125 
48750 
49375 
50000 
50625 
51250 
51875 
52500 
03125 
53750 
54375 
55000 
55625 
56250 
56875 
57500 
58125 
58750 
59375 
60000 
60625 
61250 
61875 
62500 


102384 
103680 
104976 
106272 
107568 
108864 
110160 
111456 
112752 
114048 
115344 
116640 
117936 
119232 
120528 
121824 
123120 
124416 
125712 
127008 
128304 
129600 


Frequency 51—100. 


122451 
124852 
127253 
129654 
132055 
134456 
136857 
139258 
141659 
144060 
146461 
148862 
151263 
153664 
156065 
158466 
160867 
163268 
165669 
168070 
170471 
172872 
175273 
177674 
180075 
182476 
184877 
187278 
189679 
192080 
194481 
196882 
199283 
201684 
204085 
206486 
208887 
211288 
213689 
216090 
218491 
220892 
223293 
225694 
228095 
230496 
232897 
235298 
237699 
240100 


208896 
212992 
217088 
221184 
225280 
229376 
233472 
237568 
241664 
245760 
249856 
253952 
258048 
262144 
266240 
270336 
274432 
278528 
282624 
286720 
290816 
294912 
299008 
303104 
307200 
311296 
315392 
319488 
323584 
327680 
331776 
335872 
339968 
344064 
348160 
352256 
356352 
3860448 
364544 
368640 
372736 
376832 
380928 
385024 
3889120 
393216 
397312 
401408 
405504 
409600 


334611 
3841172 
347733 
354294 
360855 
367416 
373977 
380538 
387099 
393660 
400221 
406782 
413343 
419904 
426465 
433026 
439587 
446148 
452709 
459270 
465831 
472392 
478953 
485514 
492075 
498636 
505197 
511758 
518319 
524880 
531441 
538002 
544563 
551124 
557685 
564246 
570807 
577368 
583929 
590490 
597051 
603612 
610173 
616734 
623295 
629856 
636417 
642978 
649539 
656100 


746691 
761332 
775973 
790614 
805255 
819896 
834537 
849178 
863819 
878460 
893101 
907742 
922383 
937024 
951665 
966306 
980947 
995588 
1010229 
1024870 
1039511 
1054152 
1068793 
1083434 
1098075 
1112716 
1127357 
1141998 
1156639 
1171280 
1185921 
1200562 
1215203 
1229844 
1244485 
1259126 
1273767 
1288408 
1303049 
1317690 
1332331 
1346972 
1361613 
1376254 
1390895 
1405536 
1420177 
1434818 
1449459 
1464100 


1057536 
1078272 
1099008 
1119744 
1140480 
1161216 
1181952 
1202688 
1223424 
1244160 
1264896 
1285632 
1306368 
1327104 
1347840 
1368576 
1389312 
1410048 
1430784 
1451520 
1472256 
1492992 
1513728 
1534464 
1555200 
1575936 
1596672 
1617408 
1638144 
1658880 
1679616 
1700352 
1721088 
1741824 
1762560 
1783296 
1804032 
1824768 
1845504 
1866240 
1886976 
1907712 
1928448 
1949184 
1969920 
1990656 
2011392 
2032128 
2052864 
2073600 


Verification of the Fourth Moment 


1456611 
1485172 
1513733 
1542294 
1570855 
1599416 
1627977 
1656538 
1685099 
1713660 
1742221 
1770782 
17993843 
1827904 
1856465 
1885026 
1913587 
1942148 
1970709 
1999270 
2027831 
2056392 
2084953 
2113514 
2142075 
2170636 
2199197 
2227758 
2256319 
2284880 
2313441 
2342002 
2370563 
2399124 
2427685 
2456246 
2484807 
2513368 
2541929 
2570490 
2599051 
2627612 
2656173 
2684734 
2713295 
2741856 
2770417 
2798978 
2827539 
2856100 


TABLE L—(continued). 
Ordinate 12—19. 


1959216 
1997632 
2036048 
2074464 
2112880 
2151296 
2189712 
2228128 
2266544 
2304960 


2343376 


2381792 
2420208 
2458624 
2497040 
2535456 
2573872 
2612288 
2650704 
2689120 
2727536 
2765952 
2804368 
2842784 
2881200 
2919616 
2958082 
2996448 
3034864 
3073280 
3111696 
3150112 
3188528 
3226944 
3265360 
3303776 
3342192 
3380608 
3419024 
3457440 
3495856 
3534272 
3572688 
3611104 
3649520 
3687936 
3726352 
3764768 
3803184 
3841600 


2=15 


2581875 
2632500 
2683125 
2733750 
2784375 
2835000 
2885625 
2936250 
2986875 
3037500 
3088125 
3138750 
3189375 
3240000 
3290625 
3341250 
3391875 
3442500 
3493125 
3543750 
3594375 
3645000 
3695625 
3746250 
3796875 
3847500 
3898125 
3948750 
3999375 
4050000 
4100625 
4151250 
4201875 
4252500 
4303125 
4353750 
4404375 
4455000 
4505625 
4556250 
4606875 
4657500 
4708125 
4758750 
4809375 
4860000 
4910625 
4961250 
5011875 
5062500 


Frequency 51—100. 


3342336 
3407872 
3473408 
3538944 
3604480 
3670016 
3735552 
3801088 
3866624 
3932160 
3997696 
4063232 
4128768 
4194804 
4259840 
4325376 
4390912 
4456448 
4521984 
4587520 
4653056 
4718592 
4784128 
4849664 
4915200 
4980736 
5046272 
5111808 
51773844 
5242880 
5308416 
5373952 
5439488 
5505024 
5570560 
5636096 
5701632 
5767168 
5832704 
5898240 
5963776 
6029312 
6094848 
6160384 
6225920 
6291456 
6356992 
6422528 
6488064 
6553600 


4259571 
4343092 
4426613 
4510134 
4593655 
4677176 
4760697 
4844218 
4927739 
5011260 
5094781 
5178302 
5261828 
5345344 
5428865 
5512386 
5595907 
5679428 
5762949 
5846470 
5929991 
6013512 
6097033 
6180554 
6264075 
6347596 
6431117 
6514638 
6598159 
6681680 
6765201 
6848722 
6932243 
7015764 
7099285 
7182806 
7266327 
7349848 
7433369 
7516890 
7600411 
7683932 
7767453 
7850974 
7934495 
8018016 
8101537 
8185058 
8268579 
8352100 


5353776 
5458752 
5563728 
5668704 
5778680 
5878656 
5983632 
6088608 
6193584 
6298560 
6403536 
6508512 
6613488 
6718464 
6823440 
6928416 
7033392 
7138368 
7243344 
7348320 
7453296 
7558272 
7663248 
7768224 
7873200 
7978176 
8083152 
8188128 
8293104 
8398080 
8503056 
8608032 
8713008 
8817984 
8922960 
9027936 
9132912 
9237888 
9342864 
9447840 
9552816 
9657792 
9762768 
9867744 
9972720 
10077696 
10182672 
10287648 
10392624 
10497600 


6646371 
6776692 
6907013 
7037334 
7167655 
7297976 
7428297 
7558618 
7688939 
7819260 
7949581 
8079902 
8210223 
8340544 
8470865 
8601186 
8731507 
8861828 
8992149 
9122470 
9252791 
9383112 
9518433 
9643754 
9774075 
9904396 
10034717 
10165038 
10295359 
10425680 
10556001 
10686322 
10816643 
10946964 
11077285 
11207606 
11337927 
11468248 
11598569 
11728890 
11859211 
11989532 
121198538 
12250174 
12380495 
12510816 
12641137 
12771458 
12901779 
13032100 


105 


106 Lables for Statisticians and Biometricians 


TABLE L—(continued). 
Ordinate 2—7. Frequency 101—150. 


8181 25856 63125 130896 242501 101 
8262 26112 63750 132192 244902 102 
8343 26368 64375 133488 247303 103 
8424 26624 65000 134784 249704 104 
8505 26880 65625 136080 252105 105 
8586 27136 66250 137376 254506 106 
8667 27392 66875 138672 256907 107 
8748 27648 67500 139968 259308 108 
8829 27904 68125 141264 261709 109 
8910 28160 68750 142560 264110 110 
8991 28416 69375 143856 266511 JG 
9072 28672 70000 145152 268912 112 
9153 28928 70625 146448 271313 118 
9234 29184 71250 147744 273714 114 
9315 29440 71875 149040 276115 115 
9396 29696 72500 150336 278516 116 
9477 29952 73125 151632 280917 IMU 
9558 30208 73750 152928 283318 118 
9639 30464 74375 154224 285719 119 
9720 30720 75000 155520 288120 120 
9801 30976 75625 156816 290521 121 
9882 31232 76250 158112 292922 122 
9963 31488 76875 159408 295323 123 
10044 31744 77500 160704 297724 124 
10125 32000 78125 162000 300125 125 
10206 32256 78750 163296 302526 126 
10287 32512 79375 164592 304927 127 
10368 32768 80000 165888 307328 128 
10449 33024 80625 167184 309729 129 
10530 33280 81250 168480 312130 130 
10611 33536 81875 169776 3145381 181 
10692 33792 82500 171072 316932 132 
10773 34048 83125 172368 319333 133 
10854 34304 83750 173664 321734 134 
10935 34560 84375 174960 324135 135 
11016 34816 85000 176256 326536 186 
11097 35072 85625 177552 328937 187 
11178 35328 86250 178848 331338 188 
11259 35584 86875 180144 333739 139 
11340 35840 87500 181440 336140 140 
11421 36096 88125 182736 338541 141 
11502 36352 88750 184032 340942 142 
11583 36608 89375 1853828 343343 148 
11664 36864 90000 186624 345744 14h 
11745 37120 90625 187920 348145 145 
11826 37376 91250 189216 350546 146 
11907 37632 91875 190512 352947 147 
11988 37888 92500 191808 355348 148 
12069 38144 93125 193104 357749 149 
12150 38400 93750 194400 360150 150 


Verification of the Fourth Moment 107 


TABLE L—(continued). 
Ordinate 8—14, Frequency 101—150. 


—ooY—|_———_——————| — | |e | | | 


101 413696 662661 1478741 2094336 2884661 3880016 101 
102 417792 669222 1493382 2115072 2913222 3918432 102 
103 421888 675783 1508023 2135808 2941783 3956848 108 
104 425984 682344 1522664 2156544 2970344 3995264 104 
105 430080 688905 1537305 2177280 2998905 4033680 105 
106 434176 695466 1551946 2198016 3027466 4072096 106 
107 438272 702027 1566587 2218752 3056027 4110512 107 
108 442368 708588 1581228 2239488 3084588 4148928 108 
109 446464 715149 1595869 2260224 3113149 4187344 109 
110 450560 721710 1610510 2280960 3141710 4225760 110 
111 454656 728271 1625151 2301696 3170271 4264176 111 
112 458752 734832 1639792 2322432 3198832 4302592 112 
118 462848 741393 1654433 2343168 3227393 4341008 118 
11h 466944 747954 1669074 2363904 3255954 4379424 114 
115 471040 754515 1683715 2384640 3284515 4417840 115 
116 475136 761076 1698356 2405376 3313076 4456256 116 
LG, 479232 767637 1712997 2426112 3341637 4494672 117 
118 483328 774198 1727638 2446848 3370198 4533088 118 
119 487424 780759 1742279 2467584 3398759 4571504 119 
120 491520 787320 1756920 2488320 3427320 4609920 120 
121 495616 793881 1771561 2509056 3455881 4648336 121 
122 499712 800442 1786202 2529792 3484442 4686752 122 
123 5038808 807003 1800843 2550528 35130038 4725168 128 
12} 507904 813564 1815484 2571264 3541564 4763584 124 
125 512000 820125 1830125 2592000 3570125 4802000 125 
126 516096 826686 1844766 2612736 3598686 4840416 126 
127 520192 833247 1859407 2633472 3627247 4878832 127 
128 524288 839808 1874048 2654208 3655808 4917248 128 
129 528384 846369 1888689 2674944 3684369 4955664 129 
130 532480 852930 1903330 2695680 3712930 4994080 130 
131 536576 859491 1917971 2716416 3741491 5032496 131 
132 540672 866052 1932612 2737152 3770052 5070912 132 
133 544768 872613 1947253 2757888 3798613 5109328 133 
134 548864 879174 1961894 2778624 3827174 5147744 134 
135 552960 885735 1976535 2799360 3855735 5186160 135 
136 557056 892296 1991176 2820096 3884296 5224576 186 
187 561152 898857 2005817 2840832 3912857 5262992 137 
138 565248 905418 2020458 2861568 3941418 5301408 138 
139 569344 911979 2035099 2882304 3969979 5339824 139 
140 573440 918540 2049740 2903040 3998540 5378240 140 
141 577536 925101 2064381 2923776 4027101 6416656 141 
142 581632 931662 2079022 2944512 4055662 5455072 142 
143 585728 938223 2093663 2965248 4084223 5493488 143 
Lhh 589824 944784 2108304 2985984 4112784 5531904 I44 
145 593920 951345 2122945 3006720 4141345 5570320 145 
146 598016 957906 2137586 3027456 4169906 5608736 146 
147 602112 964467 2152227 3048192 4198467 5647152 147 
148 606208 971028 2166868 3068928 4227028 5685568 148 
149 610304 977589 2181509 8089664 4255589 5723984 149 
150 614400 984150 2196150 3110400 4284150 5762400 150 


108 Tables for Statisticians and Biometricians 


TABLE L—(continued). 


Ordinate 2—12. Frequency 151—200. 


xr=9 e=11 v=12 


12231 | 88656 | 94375 | 195696 | 362551 | 618496 | 990711 | 2210791 | 3131136 | 151 
12312 | 88912 | 95000 | 196992 | 364952 | 622592 | 997272 | 2225432 | 3151872 | 152 
12393 | 39168 | 95625 | 198288 | 367353 | 626688 | 1003833 | 2240073 | 3172608 | 153 
12474 | 39424 | 96250 | 199584 | 369754 | 630784 | 1010394 | 2254714 | 3193344 | 154 
12555 | 39680 | 96875 | 200880 | 372155 | 634880 | 1016955 | 2269355 | 3214080 | 155 
12636 | 39936 | 97500 | 202176 | 374556 | 638976 | 1023516 | 2283996 | 3234816 | 156 
12717 | 40192 | 98125 | 203472 | 376957 | 648072 | 1030077 | 2298637 | 3255552 | 157 
12798 | 40448 | 98750 | 204768 | 379358 | 647168 | 1036638 | 2313278 | 3276288 | 158 
12879 | 40704 | 99375 | 206064 | 381759 | 651264 | 1043199 | 2327919 | 3297024 | 159 
12960 | 40960 | 100000 | 207360 | 884160 | 655360 | 1049760 | 2342560 | 3317760 | 160 
13041 | 41216 | 100625 | 208656 | 386561 | 659456 | 1056321 | 2357201 | 3338496 | 161 
13122 | 41472 | 101250 | 209952 | 388962 | 663552 | 1062882 | 2371842 | 3359232 | 162 
13203 | 41728 | 101875 | 211248 | 391363 | 667648 | 1069443 | 2386483 | 3379968 | 163 
13284 | 41984 | 102500 | 212544 | 393764 | 671744 | 1076004 | 2401124 | 3400704 | 164 
13365 | 42240 | 103125 | 213840 | 396165 | 675840 | 1082565 | 2415765 | 3421440 | 165 
13446 | 42496 | 103750 | 215136 | 398566 | 679936 | 1089126 | 2430406 | 3442176 | 166 
13527 | 42752 | 104375 | 216432 | 400967 | 684032 | 1095687 | 2445047 | 3462912 | 167 
13608 | 43008 | 105000 | 217728 | 403368 | 688128 | 1102248 | 2459688 | 3483648 | 168 
13689 | 48264 | 105625 | 219024 | 405769 | 692224 | 1108809 | 2474329 | 3504384 | 169 
13770 | 43520 | 106250 | 220320 | 408170 | 696320 | 1115370 | 2488970 | 3525120 | 170 
13851 | 43776 | 106875 | 221616 | 410571 | 700416 | 1121931 | 2503611 | 3545856 | 171 
13932 | 44032 | 107500 | 222912 | 412972 | 704512 | 1128492 | 2518252 | 3566592 | 172 
14013 | 44288 | 108125 | 224208 | 415373 | 708608 | 1135053 | 2532893 | 3587328 | 173 
14094 | 44544 | 108750 | 225504 | 417774 | 712704 | 1141614 | 2547534 | 38608064 | 174 
14175 | 44800 | 109375 | 226800 | 420175 | 716800 | 1148175 | 2562175 | 3628800 | 175 
14256 | 45056 | 110000 | 228096 | 422576 | 720896 | 1154736 | 2576816 | 3649536 | 176 
14337 | 45312 | 110625 | 229392 | 424977 | 724992 | 1161297 | 2591457 | 3670272 | 177 
14418 | 45568 | 111250 | 230688 | 427378 | 729088 | 1167858 | 2606098 | 3691008 | 178 
14499 | 45824 | 111875 | 231984 | 429779 | 733184 | 1174419 | 2620739 | 3711744 | 179 
14580 | 46080 | 112500 | 233280 | 432180 | 737280 | 1180980 | 2635380 | 3732480 | 180 
14661 | 46336 | 113125 | 234576 | 434581 | 741376 | 1187541 | 2650021 | 3753216 | 181 
14742 | 46592 | 113750 | 235872 | 436982 | 745472 | 1194102 | 2664662 | 3773952 | 182 
14823 | 46848 | 114375 | 237168 | 439383 | 749568 | 1200663 | 2679303 | 3794688 | 183 
14904 | 47104 | 115000 | 238464 | 441784 | 753664 | 1207224 | 2693944 | 3815424 | 184 
14985 | 47360 | 115625 | 239760 | 444185 | 757760 | 1218785 | 2708585 | 3836160 | 185 
15066 | 47616 | 116250 | 241056 | 446586 | 761856 | 1220346 | 2723226 | 3856896 | 186 
15147 | 47872 | 116875 | 242352 | 448987 | 765952 | 1226907 | 2737867 | 3877632 | 187 
15228 | 48128 | 117500 | 243648 | 451388 | 770048 | 1233468 | 2752508 | 3898368 | 188 
153809 | 48384 | 118125 | 244944 | 453789 | 774144 | 1240029 | 2767149 | 3919104 | 189 
15390 | 48640 | 118750 | 246240 | 456190 | 778240 | 1246590 | 2781790 | 3939840 | 190 
15471 | 48896 | 119375 | 247536 | 458591 | 782336 | 1253151 | 2796431 | 3960576 | 191 
15552 | 49152 | 120000 | 248832 | 460992 | 786432 | 1259712 | 2811072 | 3981312 | 192 
15633 | 49408 | 120625 | 250128 | 463393 | 790528 | 1266273 | 2825713 | 4002048 | 193 
15714 | 49664 | 121250 | 251424 | 465794 | 794624 | 1272834 | 2840354 | 4022784 | 194 
15795 | 49920 | 121875 | 252720 | 468195 | 798720 | 1279895 | 2854995 | 4043520 | 195 
15876 | 50176 | 122500 | 254016 | 470596 | 802816 | 1285956 | 2869636 | 4064256 | 196 
15957 | 50432 | 123125 | 255312 | 472997 | 806912 | 1292517 | 2884277 | 4084992 | 197 
16038 | 50688 | 123750 | 256608 | 475398 | 811508 | 1299078 | 2898918 | 4105728 | 198 
16119 | 50944 | 128375 | 257904 | 477799 | 815104 | 1305639 | 2913559 | 4126464 | 199 

16200 | 51200 | 125000 | 259200 | 480200 | 819200 | 1312200 | 2928200 | 4147200 | 200 


Verification of the Fourth Moment 109 


TABLE L—(continued). 


Ordinate 2—11. Frequency 201—250. 


2=8 2=9 #=11 


260496 | 482601 
202 | 3232 | 16362 | 51712 | 126250 | 261792 | 485002 
208 | 3248 | 16443 | 51968 | 126875 | 263088 | 487403 
204 | 3264 | 16524 | 52224 | 127500 | 264384 | 489804 
205 | 3280 | 16605 | 52480 | 128125 | 265680 | 492205 
206 | 3296 | 16686 | 52736 | 128750 | 266976 | 494606 
207 | 3312 | 16767 | 52992 | 129375 | 268272 | 497007 
208 | 3328 | 16848 | 53248 | 130000 | 269568 | 499408 
209 | 3344 | 16929 | 53504 | 1380625 | 270864 | 501809 
210 | 3360 | 17010 | 53760 | 1381250 | 272160 | 504210 
211 | 3376 | 17091 | 54016 | 131875 | 273456 | 506611 
212 | 3892 | 17172 | 54272 | 132500 | 274752 | 509012 
218 | 3408 | 17258 | 54528 | 133125 | 276048 | 511413 
214 | 3424 | 17884 | 54784 | 133750 | 277344 | 513814 
215 | 3440 | 17415 | 55040 | 184375 | 278640 | 516215 
216 | 3456 | 17496 | 55296 | 135000 | 279936 | 518616 
217 | 3472 | 17577 | 55552 | 135625 | 281232 | 521017 
218 | 3488 | 17658 | 55808 | 136250 | 282528 | 523418 
219 | 3504 | 17739 | 56064 | 136875 | 283824 | 525819 
220 | 3520 | 17820 | 56320 | 137500 | 285120 | 528220 
221 | 3536 | 17901 | 56576 | 138125 | 286416 | 530621 
222 | 3552 | 17982 | 56832 | 1388750 | 287712 | 583022 
223 | 3568 | 18063 | 57088 | 139375 | 289008 | 585423 
224 | 3584 | 18144 | 57344 | 140000 | 290304 | 537824 
225 | 3600 | 18225 | 57600 | 140625 | 291600 | 540225 
226 | 3616 | 18306 | 57856 | 141250 | 292896 | 542626 
227 | 3632 | 18387 | 58112 ; 141875 | 294192 | 545027 
58368 | 142500 | 295488 | 547428 
58624 | 143125 | 296784 | 549829 
58880 | 143750 | 298080 | 552230 
59136 | 144875 | 299376 | 554631 
59392 | 145000 | 300672 | 557032 
59648 | 145625 | 301968 | 559433 
59904 | 146250 | 303264 | 561834 
60160 | 146875 | 304560 | 564235 
60416 | 147500 | 305856 | 566636 
60672 | 148125 | 307152 | 569037 
60928 | 148750 | 308448 | 571438 
61184 | 149375 | 309744 | 573839 
61440 | 150000 | 311040 | 576240 
61696 | 150625 | 312336 | 578641 
61952 | 151250 | 313632 | 581042 
62208 | 151875 | 314928 | 583443 
62464 | 152500 | 316224 | 585844 
62720 | 153125 | 317520 | 588245 
62976 | 158750 | 318816 | 590646 
63232 | 154375 | 320112 | 593047 
63488 | 155000 | 321408 | 595448 
63744 | 155625 | 322704 | 597849 
156250 | 324000 | 600250 


823296 | 1318761 | 2942841 | 201 
827392 | 1325322 | 2957482 | 202 
831488 | 1331883 | 2972123 | 203 
835584 | 1338444 | 2986764 | 204 
839680 | 1345005 | 3001405 | 205 
843776 | 1351566 | 3016046 | 206 
847872 | 1358127 | 3030687 | 207 
851968 | 1364688 | 3045328 | 208 
856064 | 1371249 | 3059969 | 209 
860160 | 1377810 | 3074610 | 210 
864256 | 1384371 | 3089251 | 211 
868352 | 1390932 | 3103892 | 212 
872448 | 1397493 | 3118533 | 213 
876544 | 1404054 | 3133174 | 214 
880640 | 1410615 | 3147815 | 215 
884736 | 1417176 | 3162456 | 216 
888832 | 1423737 | 3177097 | 217 
892928 | 1430298 | 3191738 | 218 
897024 | 1436859 | 3206379 | 219 
901120 | 1443420 | 3221020 | 220 
905216 | 1449981 | 3235661 | 221 
909312 | 1456542 | 3250302 | 222 
913408 | 1463103 | 3264943 | 223 
917504 | 1469664 | 3279584 | 224 
921600 | 1476225 | 3294225 | 225 
925696 | 1482786 | 3308866 | 226 
929792 | 1489347 | 3323507 | 227 
933888 | 1495908 | 3338148 | 228 
937984 | 1502469 | 3352789 | 229 
942080 | 1509030 | 3367430 | 230 
946176 | 1515591 | 3382071 | 231 
950272 | 1522152 | 3396712 | 232 
954368 | 1528713 | 3411353 | 233 
958464 | 1535274 | 3425994 | 234 
962560 | 1541835 | 3440635 | 235 
966656 | 1548396 | 3455276 | 236 
970752 | 1554957 | 3469917 | 237 
974848 | 1561518 | 3484558 | 238 
978944 | 1568079 | 3499199 | 239 
983040 | 1574640 | 3513840 | 240 
987136 | 1581201 | 3528481 | 241 
991232 | 1587762 | 3543122 | 242 
995328 | 1594323 | 3557763 | 243 
999424 | 1600884 | 3572404 | 244 

1003520 | 1607445 | 3587045 | 245 

1007616 | 1614006 | 3601686 | 246 

1011712 | 1620567 | 3616327 | 247 

1015808 | 1627128 | 3630968 | 248 

1019904 | 1633689 | 3645609 | 249 

1024000 | 1640250 | 3660250 | 250 


110 


Tables for Statisticians and Biometricians 


TABLE L—(continued). 


Ordinate 2—29. 


156875 
157500 
158125 
158750 
159375 
160000 
160625 
161250 
161875 
162500 
163125 
163750 
164375 
165000 
165625 
166250 
166875 
167500 
168125 
168750 
169375 
170000 
170625 
171250 
171875 
172500 
173125 
173750 
1743875 
175000 
175625 
176250 
176875 
177500 
178125 
178750 
179375 
180000 
180625 
181250 
181875 
182500 
183125 
183750 
184375 
185000 
185625 
186250 
186875 
187500 


Frequency 251—800. 


325296 
326592 
327888 
329184 
330480 
331776 
333072 
334368 
335664 
336960 
338256 
339552 
340848 
342144 
343440 
344736 
346032 
347328 
348624 
349920 
351216 
352512 
353808 
355104 
356400 
357696 
358992 
360288 
361584 
362880 
364176 
365472 
366768 
368064 
369360 
370656 
371952 
373248 
374544 
375840 
377136 
378432 
379728 
381024 
382320 
383616 
384912 
386208 
387504 
388800 


602651 
605052 
607453 
609854 
612255 
614656 
617057 
619458 
621859 
624260 
626661 
629062 
631463 
633864 
636265 
638666 
641067 
643468 
645869 
648270 
650671 
653072 
655473 
657874 
660275 
662676 
665077 
667478 
669879 
672280 
674681 
677082 
679483 
681884 
684285 
686686 
689087 
691488 
693889 
696290 
698691 
701092 
703493 
705894 
708295 
710696 
713097 
715498 
717899 
720300 


1028096 
1032192 
1036288 
1040384 
1044480 
1048576 
1052672 
1056768 
1060864 
1064960 
1069056 
1073152 
1077248 
1081344 
1085440 
1089536 
1093632 
1097728 
1101824 
1105920 
1110016 
1114112 
1118208 
1122304 
1126400 
1130496 
1134592 
1138688 
1142784 
1146880 
1150976 
1155072 
1159168 
1163264 
1167360 
1171456 
1175552 
1179648 
1183744 
1187840 
1191936 
1196032 
1200128 
1204224 
1208320 
1212416 
1216512 
1220608 
1224704 
1228800 


1646811 
1653372 
1659933 
1666494 
1673055 
1679616 
1686177 
1692738 
1699299 
1705860 
1712421 
1718982 
1725543 
1732104 
1738665 
1745226 
1751787 
1758348 
1764909 
1771470 
1778031 
1784592 
1791153 
1797714 
1804275 
1810836 
1817397 
1823958 
1830519 
1837080 
1843641 
1850202 
1856763 
1863324 
1869885 
1876446 
1883007 
1889568 
1896129 
1902690 
1909251 
1915812 
1922373 
1928934 
1935495 
1942056 
1948617 
1955178 
1961739 
1968300 


Verification of the Fourth Moment 111 


TABLE L—(continued). 


Ordinate 2—8, Frequency 301—350. 


390096 1232896 
391392 725102 1236992 
392688 727503 1241088 
393984 729904 1245184 
395280 732305 1249280 
396576 734706 1253376 
397872 737107 1257472 
399168 739508 1261568 
400464 741909 1265664 
401760 744310 1269760 
403056 746711 1273856 
404352 749112 1277952 
405648 751513 1282048 
406944 753914 1286144 
408240 756315 1290240 
409536 758716 1294336 
25677 81152 198125 410832 761117 1298432 
25758 81408 198750 412128 763518 1302528 
25839 81664 199375 413424 765919 1306624 
25920 81920 200000 414720 768320 1310720 
26001 82176 200625 416016 770721 1314816 
26082 82432 201250 417312 773122 1318912 


823 5168 26163 82688 201875 418608 775523 1323008 
32h 5184 26244 82944 202500 419904 777924 1327104 
325 5200 26325 83200 203125 421200-| 780325 1331200 
326 5216 26406 83456 203750 422.496 782726 1335296 


26487 83712 204375 423792 785127 1339392 
26568 83968 205000 425088 787528 1343488 
26649 84224 205625 426384 789929 1347584 
26730 84480 206250 427680 792330 1351680 
26811 84736 206875 428976 794731 1355776 
26892 84992 207500 430272 797132 1359872 


333 5328 26973 85248 208125 431568 799533 1363968 
834 5344 27054 85504 208750 432864 801934 1368064 
835 5360 27135 85760 209375 434160 804335 1372160 
336 5376 27216 86016 210000 435456 806736 1376256 
387 5392 27297 86272 210625 436752 809137 1380852 


338 5408 27378 86528 211250 438048 811538 1384448 
339 5424 27459 86784 211875 439344 813939 1388544 
840 5440 27540 87040 212500 440640 816340 1392640 
341 5456 27621 87296 213125 441936 818741 1396736 
B42 5472 27702 87552 213750 443232 821142 1400832 
3843 5488 27783 87808 214375 44.4528 823543 1404928 


27864 88064 215000 445824 825044 1409024 
B45 5520 27945 88320 215625 447120 828345 1413120 
346 5536 28026 88576 216250 448416 830746 1417216 
B47 5552 28107 88832 216875 449712 833147 1421312 
B48 5568 28188 89088 217500 451008 835548 1425408 
849 5584 28269 89344 218125 452304 837949 1429504 
850 5600 28350 89600 218750 453600 840350 1433600 
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TABLE L—(continued). 
Ordinate 2—7. Frequency 351—400. 


219375 454896 842751 
352 5632 28512 90112 220000 456192 845152 852 
358 5648 28593 90368 220625 457488 847553 853 
B54 5664 28674 90624 221250 458784 849954 854 
355 5680 28755 90880 221875 460080 852355 855 
356 5696 28836 91136 222500 461376 854756 356 
357 5712 28917 91392 223125 462672 857157 857 
358 5728 28998 91648 223750 463968 859558 858 
859 5744 29079 91904 224375 465264 861959 859 
360 5760 29160 92160 225000 466560 864360 860 
561 5776 29241 92416 225625 467856 866761 861 


362 5792 29322 92672 226250 469152 869162 862 
863 5808 29403 92928 226875 470448 871563 863 
S64 5824 29484 93184 227500 471744 878964 864 


3865 5840 29565 93440 228125 473040 876365 865 
366 5856 29646 93696 228750 474336 878766 366 
367 5872 29727 93952 229375 475632 881167 867 


368 5888 29808 94208 230000 476928 883568 868 
369 5904 29889 94464 230625 478224 885969 869 
3870 5920 29970 94720 231250 479520 888370 870 
371 5936 30051 94976 231875 480816 890771 371 
872 5952 380132 95232 232500 482112 893172 872 
3873 5968 30213 95488 233125 | 483408 895573 873 
87h 5984 80294 95744 233750 484704 897974 BT h 


875 6000 30375 96000 234375 486000 900375 875 
376 6016 30456 96256 235000 487296 902776 876 
SVT 6032 30537 96512 235625 488592 905177 877 
378 6048 30618 96768 236250 489888 907578 878 
3879 6064 30699 97024 236875 491184 909979 879 
380 6080 30780 97280 237500 492480 912380 380 
381 6096 30861 97536 238125 493776 914781 381 


582 6112 30942 97792 238750 495072 917182 382 
383 6128 31023 98048 239375 496368 919583 383 
3884 6144 31104 98304 240000 497664 921984 88h 


885 6160 31185 98560 240625 498960 924385 885 
886 6176 31266 98816 241250 500256 926786 886 
387 6192 31347 99072 241875 501552 929187 887 
388 6208 31428 99328 242500 502848 931588 888 
359 6224 31509 99584 243125 504144 933989 389 


390 6240 31590 99840 243750 505440 936390 390 
891 6256 31671 100096 244375 506736 938791 $91 
392 6272 31752 100352 245000 508032 941192 892 
3893 6288 31833 100608 245625 509328 943593 398 
B94 6304 31914 100864 246250 510624 945994 S94 
395 6320 31995 101120 246875 511920 948395 895 
396 6336 32076 101376 247500 513216 950796 896 
b97 6352 32157 101632 248125 514512 953197 397 
398 6368 32238 101888 248750 515808 955598 898 
399 6384 32319 102144 249375 517104 957999 899 
32400 102400 250000 518400 960400 400 


904837 
090484 
004524 
*000151 
“000004 


8 


| 
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TABLE LI. Tables of e-™m*/x!: General Term of Poisson's Exponential 
Expansion (“Law of Small Numbers”). 


332871 
“366158 
201887 
“073842 
020307 
"004467 
000819 
“000129 
“000018 
“000002 


21 


*122456 
*257159 
*270016 
*189012 
099231 
‘041677 
°014587 
004376 
“001149 
"000268 
“000056 
‘000011 
“000002 


818731 
163746 
016375 
“001092 
“000055 
000002 


*301194 
361433 
*216860 
086744 
026023 
006246 
001249 
“000214 
“000032 


“000004 


“000001 


22 


"110803 
*243767 
268144 
“196639 
"108151 
047587 
017448 
005484 
“001508 
“000369 
“000081 
“000016 
“000003. 
‘000001 


°740818 
*222245 
033337 
0038334 
000250 
“000015 
“000001 


272532 
*354291 
230289 
099792 
032432 
008432 
001827 
000339 
000055 
“000008 
‘000001 


23 


*100259 
*230595 
°265185 
203308 
*116902 
0538775 
020614 
006773 
001947 
“000498 
000114 
"000024 
“000005 
“000001 


670320 
268128 
053626 
*007150 
000715 
“000057 
“000004 


246597 
*345236 
*241665 
112777 
039472 
011052 
002579 
“000516 
“000090 
000014 
000002 


2h 


090718 
217723 
‘261268 
“209014 
*125409 
“060196 
*024078 
"008255 
"002477 
“000660 
000158 
"000035 
“000007 
‘000001 


0:5 


0°6 


07 


0°8 


606531 
303265 
‘075816 
012636 
‘001580 
000158 
‘000013 
000001 


548812 
*329287 
098786 
*019757 
002964 
“000356 
000036 
“000008 


*496585 
347610 
121663 
028388 
004968 
000696 
‘000081 
“000008 
000001 


1:5 


223130 
*334695 
*251021 
*125510 
047067 
*014120 
003530 
*000756 
"000142 
000024 
“000004 


25 


"082085 
*205212 
*256516 
213763 
"133602 
‘066801 
027834 
"009941 
003106 
‘000863 
‘000216 
000049 
“000010 
000002 


16 


.201897 
.3823034 
-258428 
137828 
"055131 
‘017642 
004705 
001075 
000215 
°000038 
“000006 
“000001 


26 


074274 
193111 
°251045 
217572 
°141422 
073539 
031867 
‘011836 
003847 
OO1111 
"000289 
“000068 
“000015 
“0000038 
‘000001 


sh 


"182684 
310562 
263978 
*149587 
063575 
021615 
"006124 
001487 
"000316 
“000060 
“000010 
“000002 


27 


‘067206 
"181455 
244964 
220468 
148816 
‘080360 
‘036162 
013948 
‘004708 
‘001412 
000381 | 
“000094 
000021 
000004 
‘000001 


449329 
359463 
"143785 
038348 
007669 
001227 
“000164 
000019 
000002 


1°8 


"165299 
297538 
°267784 
“160671 
072302 
026029 
‘007809 
002008 
000452 
“000090 
‘000016 
“000008 


28 


060810 
*170268 
238375 
"222484 
*155739 
087214 
°040700 
‘016280 
"005698 
‘001778 
000496 
000126 
“000029 
“000006 
‘000001 


0'9 


‘406570 
*365913 
164661 
049398 
011115 
002001 
‘000300 
“000039 
"000004 


19 


*149569 
*284180 
*269971 
"170982 
‘081216 
"030862 
0097738 
"002653 
‘000630 
‘000133 
“000025 
"000004 
“QU0001 


29 


055023 
*159567 
°231378 
223660 
162154 
094049 
045457 
"018832 
006827 
“002200 
000638 
“000168 
“000041 
"000009 
“000002 


367879 
367879 
"183940 
‘061313 
015328 
‘003066 
000511 
000073 
“000009 
‘000001 


135335 
270671 
270671 
"180447 
090224 
036089 
012030 
003437 
000859 
“000191 
“000038 | 10 
‘000007 | 17 
000001 | 12 


049787 
‘149361 
22.4042 
22.4042 
“168031 
“100819 
‘050409 
“021604 
-008102 
‘002701 
‘000810 | 10 
“000221 | 17 
-000055 | 12 
000013 | 73 
‘000003 | 14 
‘000001 | 15 


TG, 
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TABLE LI—(continued). 


3-1 8:2 3°3 Bh 85 3°6 a7 3°8 39 40 


"045049 | :040762 | ‘036883 | ‘033373 | ‘030197 | ‘027324 | ‘024724 | 022371 | 020242 | 018316 | 0 
*139653 | -130439 | °121714 | *113469 | °105691 | -098365 | °091477 | ‘085009 | ‘078943 | :073263| 1 
"216461 | -208702 | ‘200829 | :192898 | +184959 | *177058 | *169233 | "161517 | °153940 | -146525) 2 
*223677 | -222616 | ‘220912 | *218617 | ‘215785 | -212469 | *208720 | -204588 | 200122 | 195367) 3 
*173350 | -178093 | *182252 | *185825 | -188812 | °191222 | *193066 | °194359 | *195119 | °195367 Z 
6 
tf 
8 
9 


"107477 | *113979 | 120286 | °126361 | °132169 | °137680 | °142869 | °147713 | °152193 | -156293 
055530 | -060789 | ‘066158 | -071604 | -077098 | 082608 | °088102 | -093551 | -098925 | -104196 
"024592 | -027789 | 031189 | ‘034779 | -038549 | -042484 | ‘046568 | 050785 | ‘055115 | -059540 
"009529 | :011116 |’ 012865 | °014781 | :016865 | °019118 | °021538 | °024123 | :026869 | -029770 
003282 | -003952 | -004717 | -005584 | -006559 | :007647 | ‘008854 | °010185 | -011643 | -013231 
"001018 | 001265 | 001557 | :001899 | 002296 | :002753 | ‘003276 | °003870 | 004541 | ‘005292 | 10 
11 | ‘000287 | -000368 | :000467 | -000587 | 000730 | 000901 | °001102 | ‘001337 | ‘001610 | 001925 | 11 
12 | :000074 | :000098 | ‘000128 | ‘000166 | -000213 | :000270 | :000340 | -0004238 | -000523 | -000642 | 12 
13 | :000018 |, 000024 | ‘000033 | -000043 | :000057 | -000075 | ‘000097 | -000124 | :000157 | ‘000197 | 13 
14 | 000004 | -000006 | *000008 | -000011 | ‘000014 | :000019 | *000026 | -000034 | *000044 | ‘000056 | 14 
18 | -000001 | 000001 | -000002 | :000002 | -000008 | -000005 | ‘000006 |. -C00009 | -000011 | 000015 | 15 
16 — —_— — 000001 | -000001 | -000001 | ‘000001 | -000002 | -000003 | -000004 | 16 
_— “000001 | -000001 | 17 


Bm 
SMWBNAAS Cs BnD | 


ee = 3 = = = — 


a) #1 42 483 4h 45 46 Lt 48 49 5'0 


2 


"016573 | ‘014996 | -013569 | ‘012277 | -011109 | -010052 | °009095 | -008280 | :007447 | ‘006738 
067948 | ‘062981 | °058345 | 054020 | -049990 | -046238 | 042748 | 039508 | ‘036488 | -033690 
139293 | 132261 | °125441 | °118845 | 112479 | :106348 | °100457 | ‘094807 | ‘089396 | °084224 
190368 | 185165 | -179799 | °174305 | -168718 | °163068 7 °157383 | °151691 | *146014 | °140374 
"195127 | °194424 | -193284 | °191736 | *189808 | 187528 | *184925 | "182029 | *178867 | °175467 
160004 | *163316 | °166224 | °168728 | °170827 | °172525 | °173830 | 174748 | °175290 | °175467 
109336 | °114321 | -119127 | °123734 | °128120 | -132270 | °136167 | °139798 | -143153 | °146223 
“064040 | ‘068593 | 073178 | :077775 | ‘(082363 | -086920 | :091426 | ‘095862 | °100207 | °104445 
032820 | °036011 | ‘039333 | °042776 | 046329 | :049979 | °053713 | (057517 | 061377 | 065278 
014951 | -016805 | -018793 | 020913 | :023165 | ‘025545 | -028050 | 030676 | -033416 | *036266 
10 | 006130 | -007058 | 008081 | ‘009202 | 010424 | -011751 | 013184 | ‘014724 | 016374 | 018133 | 10 
11 | 002285 | -002695 | 003159 | ‘003681 | :004264 | -004914 | °005638 | ‘006425 | ‘007294 | 008242 | 11 
12 | -000781 | 000943 | :001132 | ‘001350 | 001599 | :001884 | ‘002206 | -002570 | -002978 | -003434 | 12 
13 | 000246 | *000305 | :000374 | :000457 | -000554 | -000667 | °000798 | 000949 | ‘001123 | °001321 | 13 
14 | °000072 | -000091 | 000115 | ‘000144 | 000178 | -000219 |} °000268 | -000325 | -000393 | °000472 | 14 
15 | °000020 | :000026 | :000033 | :000042 | -000053 | :000067 | ‘000084 | -000104 | ‘000128 | ‘000157 | 15 
16 | -000005 | *000007 | :000009 | *000012 | *000015 | :000019 | *000025 | ‘0000381 | :000039 | ‘000049 | 76 | 
17 | 000001 | -000902 | :000002 | -000003 | -000004 | -000005 | :000007 | ‘000009 | ‘000011 | ‘000014 | 17 


WOHNAAS COMOROS 
WOANAAS CsMRO 


18 —_— _ “000001 | ‘000001 | ‘000001 | ‘000001 | *000002 | 000002 | ‘000003 | 000004 | 18 
19 _— = — —_— — — — “000001 | ‘000001 | ‘000001 | 19 
x 5-1 5-2 5:3 a4 55 56 57 58 5:9 6°0 x 


0 | :006097 | 005517 | -004992 | -004517 | :004087 | -003698 | :003346 | °003028 | :002739 | 002479} 0 
I | ‘031093 | ‘028686 | -026455 | ‘024390 | -022477 | -020708 | :019072 | ‘017560 | ‘016163 | 014873] 1 
2 | 079288 | 074584 | °070107 | 065852 | -061812 | 057982 | ‘054355 | -050923 | :047680 | 044618 | 2 
8 | 134790 | *129279 | *123856 | -118533 | *113323 | 108234 | :103275 | 098452 | ‘093771 | -089235| 3 


Poisson's Exponential Binomial Limit 


TABLE LI—(continued), 


8 


WOONA AS C9 ONO 


5:1 


171857" 
175294 
“149000 
“108557 
069205 
039216 
“020000 
009273 
003941 
"001546 
000563 
*000191 
000061 
°000018 
“000005 
*000001 


6-1 


5:2 


"168063 
"174785 
“151480 
*112528 
073143 
*042261 
021976 
*010388 
*004502 
001801 
“000669 
“000232 
*000075 
“000023 
“000007 
“000002 


6°2 


5°3 


“164109 
"173955 
“153660 
116343 
‘077077 
045390 
024057 
‘011591 
005119 
002087 
“000790 
*000279 
“000092 
“000029 
000008 
“000002 
000001 


6°3 


002243 
013682 
041729 
084848 
129393 
*157860 
*160491 
139856 
*106640 
072278 
044090 
"024450 
*012429 
“005832 
“002541 
001033 
"000894 
‘000141 
“000048 
"000015 
“000005 
000001 


"002029 
"012582 
“039006 
“080612 
"124948 
"154936 
“160100 
"141803 
°109897 
075707 
-046938 


026456 
013669 
006519 
002887 
001193 
“000462 
“000169 
000058 
“000019 
"000006 
“000002 


ee ee 


001836 
°011569 
036441 
076527 
*120530 
151868 
"159461 
*143515 
1138018 
079113 
*049841 
028545 
014986 
007263 
003268 
001373 
“000540 
“000200 
“000070 
‘000023 
“000007 
“000002 
“000001 


ah 


*160020 
172821 
°155539 
“119987 
‘080991 
*048595 
026241 
012882 
005797 
002408 
000929 
000334 
000113 
"000036 
000011 
“000003 
"000001 


64 


*001662 
010634 
"034029 
"072595 
*116151 
*148674 
*158585 
"144992 
*115994 
"082484 
"052790 
*030714 
016381 
“008064 
003687 
001573 
“000629 
000237 
“000084 
000028 
“000009 
“000003 
“000001 


at 
nr 


*155819 
*171401 
157117 
*123449 
084871 
*051866 
028526 
014263 
006537 
‘002766 
001087 
000398 
000137 
000044 
000014 
000004 
“000001 


6°5 


0015038 
009772 
031760 
"068814 
111822 
"145369 
157483 
"146234 
118815 
085811 
"055777 
"032959 
017853 
"008926 
004144 
001796 
“000730 
000279 
“000101 
000034 
“000011 
‘000003 
“000001 


56 


57 


5°8 


°151528 
169711 
158397 
126717 
088702 
“055192 
“030908 
015735 
007343 
003163 
001265 
000472 
000165 
“000054 
*000017 
*Q00005 
‘000001 


6°6 


147167 
‘167770 
159382 
"129782 
092470 
“058564 
033382 
017298 
008216 
003603 
001467 
000557 
000199 
000067 
000021 
“000006 
“000002 


6°7 


*142755 
165596 
"160076 
“132635 
096160 
061970 
035943 
"018952 
009160 
004087 
001693 
000655 
000237 
“000081 
000026 
“000008 
“000002 
000001 


6°8 


001360 
008978 
"029629 
"065183 
107553 
*141969 
°156166 
147243 
121475 
"089082 
058794 
035276 
7019402 
009850 
004644 
“002043 
“000843 
‘000327 
“900120 
“000042 
‘000014 
“000004 
“000001 


001231 
008247 
027628 
061702 
“103351 
*138490 
"154648 
“148020 
123967 
“092286 
"061832 
037661 
021028 
010837 
005186 
002317 
“000970 
000382 
000142 
“000050 
‘000017 
“000005 
“000002 


“001114 
007574 
*025751 
058368 
099225 
"134946 
*152939 
"148569 
"126284 
095415 
064882 
040109 
022728 
011889 
005774 
“002618 
001113 
‘000445 
‘000168 
“000060 
"000020 
“000007 
“000002 
000001 


138312 
163208 
"160488 
135268 
‘099760 
065398 
038585 
*020696 
010175 
004618 
001946 
000766 
000282 
“000098 
“000032 
“000010 
“0000038 
“000001 


6°9 


“001008 
006954 
023990 
‘055178 
095182 
131351 
"151053 
°148895 
"128422 
098457 
067935 
"042614 
02.4503 
“013005 
006410 
002949 
001272 
000516 
“000198 
“000072 
“000025 
“000008 
000003 
“000001 


115 


133853 
"160623 
*160623 
137677 
103258 
068838 


041303 


022529 


011264 
“005199 
002228 
000891 


000334 


000118 
“000039 
“000012 
“000004 
“000001 


7:0 


“000912 
006383 
022341 
"052129 
091226 
127717 
*149003 
*149008 
*130377 
*101405 
070983 
045171 
"026350 
014188 
007094 
003311 
“001448 
000596 
“000232 
000085 
“000030 
“000010 
“000003 


“000001 


8 


WHMVWAMHS MND 
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TABLE LI—(continued). 


Teal 12 78 Th 75 76 77 V8 cf) &°0 


000825 | 000747 | 000676 | 000611 | 000553 | 000500 | 000453 | 000410 | 000371 | :000335 
005858 | 005875 | *004931 | ‘004523 | ‘004148 | *003803 | 003487 | 003196 | :002929 | :002684 
020797 | °019352 | 018000 | -016736 | ‘015555 | "014453 | ‘018424 | -012464 | ‘011569 | ‘010735 
049219 | -046444 | -043799 | ‘041282 | ‘038889 | ‘036614 | ‘084455 | 032407 | :030465 | -028626 
087364 | (083598 | 079934 | 076372 | 072916 | ‘069567 | ‘066326 | :063198 | ‘060169 | °057252 
*124057 | °120382 | *116703 | *113031 | *109375 | :105742 | *102142 | -098581 | 095067 | °091604 
*146800 | 144458 | °141989 | *139405 | *136718 | *1383940 | *131082 | 128156 | 125171 | °122138 
148897 | °148586 | *148074 | -147371 | *146484 | °145421 | °144191 | -142802 | -141264 | *139587 
*182146 | °133727 | -135118 | 136318 | °137329 | °138150 | *138783 | -139232 | *139499 | *1389587 
"104249 | *106982 | 109596 | *112084 | -114440 | *116660 | °118737 | +120668 | °122449 | °124077 
10 | °074017 | ‘077027 | 080005 | -082942 | ‘085830 | ‘088661 | 091427 | -094121 | :096735 | ‘099262 | 10 
11 | °047774 | 050418 | 058094 | 055797 | 058521 | 061257 | 063999 | :066740 | -069473 | ‘072190 | 11 
12 | 028267 | 7030251 | 032299 | :034408 | -036575 | ‘038796 | °041066 | 043381 | 045736 | 048127 | 12 
18 | 015438 | 016754 | 018137 | 019586 | -021101 | °022681 | °024324 | -026029 | °027794 | 029616 | 13 
14 | *007829 | *008616 | 009457 | -010353 | :011304 | :012312 | °013378 | °014502 | 015684 | °016924 | 14 
15 | 003706 | ‘004186 | 004603 | 005107 | 005652 | ‘006288 | ‘006867 | 007541 | ‘008260 | 009026 | 15 
16 | -001644 | °001861 | 002100 | :002362 | -002649 | ‘002963 | ‘003305 | -003676 | :004078 | :004513 |. 16 
17 | :000687 | °000788 | 000902 | -001028 | -001169 | ‘001325 | ‘001497 | 001687 | °001895 | 002124 | 17 
18 | °000271 | ‘000315 | -000366 | -000423 | -000487 | ‘000559 | ‘000640 | ‘000731 | ‘000832 | 000944 | 18 
19 | 000101 | -000119 |. -000141 | :000165 | :000192 | °000224 | 000259 | -000300 | ‘000346 | :000397 | 19 
20 | *000086 | *000043 | *000051 | 000061 | -000072 | ‘000085 | *000100 | 000117 | 000137 | °000159 | 20 
21 | 000012 | :000015 | 000018 | 000021 | 000026 | 000031 | 000087 | -000048 | -000051 | :000061 | 21 
22 | *000004 | *000005 | 000006 | -000007 | ‘000009 | ‘000011 | *000013 | -000015 | ‘000018 | 000022 | 22 
23 | ‘000001 | 000002 | ‘000002 | -000002 | :000003 | :000004 | ‘000004 | -000005 | :000006 | 000008 | 23 
24 _— —_ 000001 | -000001 | -000001 | :000001 | *000001 | 000002 | :000002 | :000003 | 24 
25 —_ _ — — —_ — = 000001 | ‘000001 | ‘000001 | 25 


WORVAAW OOHRS 
WORNVAAS WMHS 


8 


Sl 8-2 88 84 85 86 8-7 8°8 | 8-9 | oe | We 


‘000304 | ‘000275 | -000249 | 000225 | -000203 | ‘000184 | -000167 | ‘000151 | :000186,} :000123 | 0 
"002459 | 002252 | :002063 | ‘001889 | :001729 | ‘001583 | -001449 | :001326 | ‘001214 | 001111] 1 
009958 | 009234 | :008560 | *007983 | -007350 | ‘006808 | 006304 | :005886 | :005402 | 004998 | 2 
026885 | 025289 | -023683 | ‘022213 | -020826 | :019517 | °018283 | :017120 | :016025 | :014994| 3 
"054443 | °051740 | :049142 | 046648 | -044255 | -041961 | °039765 | 037664 | 035656 | ‘0337387 | 4 
ra) 
6 
7 
& 
9 


088198 | 084854 | -081576 | ‘078368 | :075233 | :072174 | ‘069192 | 066289 | ‘063467 | :060727 
119067 | *115967 | :112847 | *109716 | ‘106581 | 103449 | -100328 | :097224 | :094143 | :091090 
137778 | °135848 | -138805 | *131659 | 129419 | *127094 | -124693 | +122224 | -119696 | °117116 
139500 | °139244 | -138823 | *138242 | *137508 | 186626 | °135604 | °134446 | -133161 | :131756 
125550 | °126866 | °128025 | *129026 | °129869 | *130554 | *131084 | -131459 | °131682 | *131756 
10 | *101696 | °104031 | *106261 | ‘108382 | -110388 | *112277 | -114043 | -115684 | °117197 | °118580 | 10 
11 | ‘074885 | -077550 | 080179 | *082764 | 085300 | ‘087780 | °090197 | 092547 | :094823 | :097020 | 11 
12 | 050547 | :052993 | 055457 | ‘057935 | -060421 | :062909 | -065393 | ‘067868 | -070327 | 072765 | 12 
13 | 031495 | 033426 | -035407 | ‘037435 | 039506 | :041617 | 043763 | ‘045941 | :048147 | 050376 | 13 
14 | °018222 | 019578 | 020991 | *022461 | -023986 | :025565 | :027196 | ‘028877 | ‘030608 | 082384 | 14 
15 | :009840 | °010703 | :011615 | ‘012578 | 013592 | ‘014657 | ‘015773 | 016941 | ‘018161 | 019431 | 15 
16 | 004981 | °005485 | -006025 | *006604 | 007221 | ‘007878 | :008577 | 009318 | ‘010102 | ‘010930 | 16 
17 | :002373 | ‘002646 | 002942 | ‘003263 | 003610 | :003985 | -004389 | :004823 | ‘005289 | :005786 | 17 
18 | 001068 | :001205 | -001356 | ‘001523 | -001705 | :001904 | -002121 | -002358 | :002615 | -002893 | 18 
19 | 000455 | 000520 | -000593 | ‘000673 | :000763 | -000862 | ‘000971 | -001092 | -001225 | -001370| 19 
20 | :000184 | 000218 | -000246 | *000283 | 000324 | ‘000371 | ‘000423 | -000481 | 000545 | -000617 | 20 


WANA AS SMHS 
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TABLE LI—(continued). 


a a ee 8 Re ne ee en 9 


m 
x x 
81 8-2 83 Sh 8:5 86 8-7 8°8 89 9°0 
21 | ‘000071 | -000083 | 000097 | -000113 | -000131 | -000152 | :000175 | 000201 | -000231 | -000264 | 21 
22 | °000026 | 000031 | :000037 | -000043 | -000051 | -000059 | 000069 | -000081 | -000093 | :000108 |. 22 
28 | -000009 | -000011 | 000013 | -000016 | -000019 | -000022 | -000026 | :000031 | -000036 | ‘000042 | 23 
24 | *000003 | -000004 | 000005 | *000006 | -000007 | ‘000008 | -000009 | *000011 | -000013 | 000016 2h 
25 | -000001 | 000001 | :000002 | -000002 | -000002 | -000003 | -000003 | -000004. | 000005 | -000006 | 25 
26 — — — ‘OOO001 | *O00001 | ‘000001 | ‘000001 | *O00001 | 000002 | 000002 | 26 
oy == = = — a — — — ‘000001 | -O00001 | 27 
& oT 9:2 9°3 gy 9°5 9°6 9°7 9°'8 9°9 10°0 x 
| 

0 | °000112 | 000101 | ‘000091 | -000083 | -000075 | -000068 | -000061 | -000055 | 000050 | -000045 0 
1 | °001016 | -000930 | ‘000850 | -000778 | :000711 | 000650 | *000594 | -000543 | ‘000497 | :000454| 1 
2 | 004624 | -004276 | °003954 | :003655 | -003378 | 003121 | °002883 | 002663 | °002459 | 002270 2 
8 | 014025 | -013113 | 012256 | 011452 | -010696 | -009987 | °009322 | -008698 | 7008114 | :007567 8 
4 | ‘031906 | -030160 | °028496 | -026911 | -025403 | :023969 | 022606 | °021311 | ‘020082 | :018917 4 
& | ‘058069 | 055494 | -058002 | :050593 | 048266 | 046020 | °043855 | °041770 | ‘039763 | 037833 | 6 
6 | °088072 | :085091 | 7082154 | °079262 | :076421 | °073632 | ‘(070899 | :068224 | ‘065609 | :068055| 6 
7 | °114493 | -111834 | *109147 | °106438 | :103714 | 100981 | 098246 | 095514 | °092790 | 090079 | 7 
8 | °180286 | *128609 | °126883 | °125065 | 123160 | °121178 | °119123 | °117004 | °114827 | °112599! 8 
9 | °131683 | 181467 | °131113 | *130623 | -180003 | *129256 | °128388 | °127405 | °126310] *125110|] 9 
10 | °119832 | -120950 | *121985 | *122786 | °123502 | -124086 | °1245387 | *124857 | °125047 | 125110] 10 
11 | 7099133 | :101158 | -103090 | *104926 | :106661 | *108293 | :109819 | °111236 | °112542 | *113786 | 17 
12 | ‘075176 | (077555 | ‘079895 | ‘082192 | :084440 | 086634 | ‘088770 | 090843 | 092847 | 094780 | 12 


18 | 052623 | -054885 | 057156 | -059431 | 061706 | 063976 | ‘066236 | -068481 | ‘070707 | 072908 | 13 
14 | *034205 | -036067 | -037968 | -039904 | 041872 | -043869 | -045892 | 047937 | 050000 |.-052077 | 14 
15 | 020751 | -022121 | 023540 | 025006 | -026519 | 028076 | 029677 | ‘031319 | 033000 | -034718 | 15 
16 | 011802 | -012720 | 013683 | ‘014691 | 015746 | 016846 | -017992 | -019183 | -020419 | -021699 | 16 
17 | 006318 | -006884 | 007485 | -008123 | -008799 | 009513 | 010266 | -011058 | -011891 | -012764 | 17 
18 | ‘003194 | 003518 | -003867 | -004242 | 004644 | 005074 | ‘005582 | 006021 | 006540 | ‘007091 | 18 
19 | 001530 | 001704 | 001893 | 002099 | -002322 | 002563 | 002824 | -003105 | ‘003408 | -003732 | 19 
20 | 000696 | -000784 | -000880 | -000986 | 001103 | -001230-| -001370 | -001522 | 001687 | 001866 | 20 
21 | -000302 | 000343 | -000390 | -000442 | 000499 | -000563 | ‘000633 | :000710 | 000795 | 000889 | 21 
22 | 000125 | -000144 | 000165 | -000189 | 000215 | ‘000245 | 000279 | -000316 | 000358 | 000404 | 22 
23 | 000049 | -000057 | -000067 | 000077 | 000089 | -000102 | ‘000118 | 000135 | 000154 | 000176 | 23 
24 | 000019 | -000022 | -000026 | «000030 | -000035 | -00004t } -000048 | 000055 | -000064 | 000073 | 24 
26 | -000007 | -000008 | 000010 | -000011 | 000013 | ‘000016 | “000018 | 000022 | 000025 | 000029 | 25 
26 | 000002 | -000003 | -000003 | -000004 | 000005 | -000006 | 000007 | 000008 | 000010 | 000011 | 26 
27 | 000001 | 000001 | 000001 | 000001 | -000002 | -000002 | -000002 | -000008 | -000004 | 000004 | 27 
LT peas aS a — | -000001 | 000001 | 000001 | -000001 | -000001 | ‘000001 | 28 
8 ee ~ = — ee = — at — | 000001 | 29 


10°1 10°2 10°8 10°4 10°5 10°6 10°7 10°8 10°9 11:0 x 


x 
0 | 000041 | :000037 | -000034 | -000080 | :000028 |} -000025 | -000023 | 7000020 | :000018 | 000017 
u 
2 
3 


000415 | 000379 | 000346 | -000317 | :000289 | :000264 | ‘000241 | ‘000220 | :000201 | ‘000184 
002095 | -001934 | ‘001784 | 001646 | -001518 | °001400 | ‘001291 | 001190 | *001097 | :001010 
007054 | (006574 | 006125 | 005705 | :005313 | 004946 | ‘004603 | 004283 | :0038984 | -003705 


Csme* WS 
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10°1 


Tables for Statisticians and Biometricians 


10°2 


10°3 


TABLE LI—(continued). 


10‘4 


me 


10°5 


017811 
035979 
"060565 
‘087387 
"110326 
*123810 
"125048 
114817 
096637 
075080 
054165 
036471 
023022 
013678 
007675 
“004080 
“002060 
000991 
000455 
“000200 
“000084 
“000034 
“000013 
“000005 
"000002 
000001 


016764 
*034199 
058139 
084716 
*108013 
*122415 
"124863 
*115782 
098415 
077218 
"056259 
038256 
024388 
014633 
“008292 
004451 
002270 
001103 
“000511 
000227 
“000096 
“000039 
‘000015 
*000006 
000002 
“000001 


8 


lel 


11°2 
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“000015 
“000168 
“000931 
003445 
009559 
021221 
039259 
062253 
086376 
"106531 
“118249 
119324 
110375 
094243 
“074721 
055294 
038360 
025047 
"015446 
“009023 


“000014 
“000153 
“000858 
003202 
"008965 
020082 
"037487 
"059979 
*083970 
"104496 
"117036 
"119164 
*111220 
"095820 
076656 
057236 
“040065 
026396 
016424 
‘009682 


015773 
032492 
055777 
082072 
*105668 
*1209381 
°124559 
“116633 
*100110 
079318 
058355 
040071 
025795 
015629 
008943 
004848 
002497 
001225 
000573 
000257 
“000110 
“000045 
“000018 
“000007 
“000003 
“000001 


11°3 


‘000012 
000140 
“000790 
‘002976 
‘008406 
‘018997 
‘035778 
‘057755 
‘081579 
"102427 
"115743 
‘118899 
“111964 
‘097322 
‘078553 
059177 
041793 
‘027780 
“017440 
‘010372 


014834 
030855 
053482 
079458 
°103296 
119364 
"124139 
117368 
"101719 
081375 
"060450 
*041912 
027243 
016666 
009629 


005271 


002741 
001357 
"000642 
000290 
000126 
"000052 
“000021 
“000008 
“000003 
“000001 


11h 


000011 
000128 
000727 
002764 
‘007879 
017963 
034130 
055584 
079206 
"100328 
114374 
“118533 
"112607 
098747 
080409 
061110 
043541 
029198 
“018492 
‘011095 


013946 
029287 
051252 
‘076878 
*100902 
117720 
*123606 
117987 
*103239 
083385 
062539 
043777 
028729 
017744 
010351 
005720 
003003 
001502 
000717 
000327 
‘000143 
“000060 
“000024 
“000009 
“000004 
‘000001 


“000010 
000116 
"000670 
“002568 
‘007382 
‘016979 
"032544 
053465 
‘076856 
098204 
112935 
‘118068 
*113149 
*100093 
"082219 
"063035 
045306 
‘030648 
019581 
011852 


11°5 


10°6 


‘013107 
027786 
“049089 
074334 
"098493 
116003 
122963 
*118492 
"104667 
085344 
064618 
045663 
030252 
018863 
“011108 
006197 
005285 
001658 
000799 
“000868 
000163 
“000069 
000028 
000011 
“000004 
“000002 
000001 


11°6 


“000009 
*000106 
‘000617 
002385 
006915 
016043 
031017 
051400 
074529 
“096060 
111480 
*117508 
*113591 
101358 
083982 
064946 
“047086 
032129 
020706 
012641 


10°7 


012318 
*026350 
046991 
071830 
096072 
114219 
°122215 
118882 
“106003 
087248 
‘066683 
047567 
031810 
020022 
011902 
0067038 
003586 
001827 
“000889 
000413 
000184 
000079 
“000032 
000013 
“000005 
“000002 
000001 


11°7 


“000008 
“000097 
000568 
"002214 
006476 
015153 
"029549 
049388 
072231 
093900 
"109863 
116854 
113933 
*102539 
085694 
‘066841 
048877 
033639 
021865 
013465 


10°8 


011564 
024978 
044960 
069367 
093646 
112375 
*121365 
*119159 
107243 
“089094 
068730 
049485 
033403 
021220 
012732 
007237 
‘003908 
002010 
000987 
000463 
000208 
“000090 
000037 
“000015 
“000006 
“000002 
“000001 


11°8 


‘000008 
“000089 
000522 
"002055 
“006062 
014307 
028137 
047432 
“069962 
091728 
"108239 
‘116110 
“114175 
103636 
087350 
068716 
050678 
035176 
‘023060 
014322 


10°9 


010856 
023667 
042995 
066949 
091218 
“110475 
*120418 
119323 
"108386 
090877 
070754 
051415 
035026 
022458 
*013600 
007802 
004252 
002207 
001093 
000518 
“000235 
‘000103 
000043 
‘000017 
‘000007 
“000003 
000001 


11°9 


000007 
“000081 
“000481 
001907 
005674 
013504 
026782 
045530 
067725 
089548 
106562 
*115281 
1143820 
104647 
088950 
070567 
052484 
036739 
024288 
015212 


11°0 


010189 
022415 
*041095 
064577 
088794 
"108526 
119378 
"119378 
"109430 
092595 
072753 
053352 
036680 
023734 
“014504 
008397 
004618 
"002419 
001210 
000578 
“000265 
000117 
“000049 
“000020 
“000008 
“000003 
“000001 


12°0 


“000006 
000074 
000442 
‘001770 
005309 
012741 
"025481 
043682 
065523 


087364. 


*104837 
114368 
114363 
"105570 
090489 
072391 
054293 
038325 
*025550 
016137 


8 
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TABLE LI—(continued). 


List 11°2 11°83 11'4 11°5 TG: LEST. 11°8 11°9 12°0 


20 | 7005008 | 005422 | -005860 | -006324 | -006815 | 007332 | 007877 | 008450 | -009051 | -009682 | 20 
21 | °002647 | 002892 | -003153 | -003433 | -003732 | 004050 | -004388 | ‘004748 | -005129 | 005533 | 21 
22 | 001386 | *001472 | -001620 | :001779 | :001951 | °002136 | 002334 | ‘002547 | 002774 | :003018 | 22 
28 | 000645 | -000717 | :000796 | :000882 | :000975 | 001077 | ‘001187 | :001807 | ‘001435 | :001575 | 23 
24 | ‘000298 | -000385 | :000375 | :000419 | :000467 | ‘000521 | :000579 | ‘000642 | -000712 | 000787 | 24 
25 | *000132 | 000150 | ‘000169 | ‘000191 | 000215 | -000242 | -000271 | ‘000303 | 000339 | 000378 | 25 
26 | 000057 | -000065 | -000074 | -000084 | -000095 | 000108 | ‘000122 | °000138 | ‘000155 | 000174 | 26 
27 | 000023 | 000027 | °000031 | -000035 | :000041 | 000046 | -000053 | -000060 | 000068 | :000078 | 27 
28 | ‘000009 | 000011 | 000012 | :000014 | 000017 | -000019 | -000022 | ‘000025 | :000029 | -000033 | 28 
29 | 000004 | -000004 | -000005 | ‘000006 | :000007 | -000008 |} -000009 | -000010 | 000012 | 000014 | 29 
80 | -000001 | -000002 | ‘000002 | -000002 | :000003 | -000003 | :000002 | ‘000004 | -000005 | 000005 | 30 
31 _ 000001 | -000001 | :000001 | -000001 | °000001 | ‘000001 | ‘000002 | -000002 | ‘000002 | 3Z 
32 _ — —_ — — — — 000001 | -000001 | :000001 | 32 


12°1 12°2 12°3 12°4 12°5 12°6 IEE 12°8 12°9 13°0 


8 
8 


"000006 | -000005 | *000005 | -000004 | -000004 | 000003 | ‘000003 | 000008 | ‘000002 | °000002 
000067 | 000061 | 000056 | :000051 | -000047 | ‘000042 | 000039 | -000035 | -000032 | *000029 
‘000407 | 000374 | ‘000344 | 000317 | -000291 | -000268 | 000246 | ‘000226 | ‘000208 | 000191 
001641 | 7001522 | 001412 | -001309 | -001213 | °001124 | 001042 | -000965 | -000894 | 000828 
"004966 | 004643 | ‘004341 | -004057 | -003791 | ‘003541 | :003307 | 003088 | ‘002882 | °002690 
012017 | 011330 | °010679 | -010062 | -009477 | :008924 | °008400 | 007905 | ‘007436 | 006994 
"024238 | -023037 | 021892 | 020794 | -019744 | ‘018740 | ‘017781 | 016864 | ‘015988 | 015153 
041889 | 040151 | °038467 | -036836 | -035258 | 033733 | -032259 | 030837 | *029464 | 028141 
063358 | 061230 | °059142 | 057095 | -055091 | °053129 | ‘051212 | -049339 | °047511 | °045730 
"085181 | -083000 | *080828 | ‘078665 | -076515 | 074381 | 072266 | -070171 | *068100 | 066054 
10 | 103069 | *101261 | 099418 | 097544 | -095644 | -093720 | 091777 | -089819 | 087849 | 085870 | 10 


SWAHNAAS WIShS 
WDAONAAS Co MHRSD 


11 | -113376 | -112308 | 111168 | *109959 | -108686 | *107352 | 105961 | -104516 | °103023 | *101483 | Z1 
12 | °114321 | -114180 | °113947 | °113624 | -113215 | °112720 | -112142 | -111484 | -110749 | *109940 | 12 
13 | 106406 | -107153 | “107811 | *108380 | -108860 | *109251 | 109554 | -109769 | *109897 | *109940 | 13 
14 | 091965 | 093376 | 094720 | 095994 | -097197 | °098326 | -099381 | *100360 | 101263 | *102087 Lh 
16 | 074185 | -075946 | 077670 | 079355 | -080997 | ‘082594 | 084143 | -085641 | -087086 | °088475 | 15 
16 | 056103 | -057909 | 059709 | 061500 | -063279 | 065043 | 066788 | -068513 | ‘070213 | 071886 | 16 
17 | 039932 | -041558 | -043201 | 044859 | -046529 | -048208 | -049895 | -051586 | -053279 | 054972 | 17 
18 | 026843 | -028167 | 029521 | 030903 | -032312 | ‘033746 | 035204 | -036683 | -038183 | ‘039702 | 18 
19 | 017095 | ‘018086 | ‘019111 | °020168 | 021258 | 022379 | 023531 | 024713 | 025925 027164 | 19 
20 | 010342 | ‘011033 | ‘011753 | 012504 | -013286 | ‘014099 | 014942 | 015816 | ‘016721 | 017657 | 20 
21 | -005959 | -006409 | -006884 | 007383 | 007908 | 008459 | ‘009036 | 009640 | 010272 | °010930 | 21 
22 | -003278 | ‘003554 | 003849 | 004162 | 004493 | ‘004845 | -005216 | -005609 | ‘006023 | 006459 | 22 
23 | -001724 | 001885 | ‘002058 | 002244 | 002442 } 002654 | -002880 | 003122 | 003378 | 003651 | 23 
24 | -000869 | 000958 | ‘001055 | 001159 | 001272 | °001393 | ‘001524 001665 | ‘001816 | ‘001977 | 24 
25 | 000421 | -000468 | 000519 | -000575 | 000636 | 000702 | 000774 | 000852 | -000937 | °001028 25 
26 | -000196 | -000219 | 000246 | -000274 | 000306 | 000340 | 000378 | ‘000420 | :000465 | °000514 26 
27 | 000088 | 000099 | 000112 | -000126 | -000142 | ‘000159 | 000178 | °000199 | °000222 000248 | 27 
23 | 000038 | 000043 | 000049 | ‘000056 | 000063 | 000071 | 000081 | ‘000091 | ‘000102 | °000115 28 
29 | -000016 | 000018 | 000021 | -000024 | 000027 | 000031 | :000035 | 000040 | ‘000046 000052 | 29 
30 | 000006 | 000007 | 000009 | 000010 | 000011 | “000013 | -000015 | 000017 | ‘000020 000022 | 30 
81 | -000002 | 000003 | 000003 | 000004 | -000005 | 000005 | ‘000006 | 000007 | ‘000008 000009 | 31 
32 | 000001 | 000001 | :000001 | 000002 | 000002 | -000002 | -000002 | 000003 | 000003 ‘000004 | 32 
3 —_— -— — ‘000001 | ‘000001 | 000001 | :000001 | -000001 | ‘000001 | ‘000002 | 3 

8h = =" = — = = — — — ‘000001 | 34 


120 Tables for Statisticians and Biometricians 
TABLE LI—(continued). 
™ 
a x 
19%. | 182 | 198 |. 18h. | 186 |) 196) | (18-74) Fisee) Sito el gO 

0 | -000002 | -000002 } 000002 | «000002 | -000001 | 000001 | -000001 | 000001 | -000001 | ‘000001 0 
1 | 000027 | -000024 | +000022 | -000020 | 000019 | 000017 | 000015 | 000014 | 000013 | 000012] 1 
2 | 000175 | -000161 | ‘000148 | -000136 | 000125 | 000115 | 000105 | 000097 | 000089 | 000081 | 2 
8 | 000766 | -000709 | -000657 | -000608 | 000562 | -000520 | 000481 | 000445 | 000411 | 000380] 3 
4 | 002510 | 002341 | -002183 | 002035 | -001897 | -001768 | 001648 | -001535 | 001429 | 001331] 4 
5 | 006575 | -006180 | ‘005807 | -005455 | 005123 | 004810 | 004514 | -004236 | 003974 | 003727] 5 
6 | -014356 | -013596 | 012872 | -012183 | 011526 | -010902 | -010308 | -009743 | ‘009206 | ‘008696 | 6 
7 | -026867 | 025639 | 024458 | -023322 | 022230 | -021181 | 020173 | -019207 | ‘018280 | 017392] 7 
8 | 043994 | -042304 | 040661 | -039064 | -037512 | 036007 | ‘034547 | 033132 | 031762 | 030435 | 8 
9 | -064036 | ‘062046 | -060088 | -058161 | -056269 | -054410 | -052588 | -050802 | 049054 | 047344] 9 
10 | 083887 | ‘081901 | 079916 | -077936 | -075963 | 073998 | 072046 | -070107 | 068185 | ‘066282 | 10 
11 | -099901 | -098281 | 096626 | -094940 | -093227 | 091489 | ‘089730 | -087953 | 086162 | “084359 | 11 
12 | +109059 | *108109 | *107094 | -106017 | +104880 | “103687 | “102441 | -101146 | 099804 | 098418 | 12 
13 | -109898 | *109773 | *109566 | 109279 | -108914 | -108473 | “107957 | -107370 | -106713 | *105989 | 13 
14 | *102833 | -103500 | +104087 | -104595 | -105024 | -105373 | °105644 | -105836 | -105951 | +105989 | 14 
15 | 089807 | °091080 | -092291 | -093439 | -094522 | 095539 | 096488 | -097369 | 098181 | ‘098923 | 15 
16 | ‘073530 | -075141 | 076717 | -078255 | -079753 | 081208 | -082618 | 083981 | -085295 | 086558 | 16 
17 | :056661 | -058345 | °060019 | 061683 | -063333 | -064966 | ‘066580 | -068173 | 069741 | ‘071283 | 17 
18 | :041237 | 042786 | 044348 | -045920 | -047500 | -049086 | 050675 | 052266 | 053856 | 055442 | 18 
19 | -028432 | -029725 | 031043 | -032385 | -033750 | -035135 | -036539 | -037962 | 039400 | -040852 | 19 
20 | 018623 | -019619 | ‘020644 | -021698 | 022781 | -023892 | -025030 | -026193 | -027383 | 028597 | 20 
21 | ‘011617 | -012332 | 013074 | -013846 | -014645 | -015473 | -016329 | -017213 | 018125 | ‘019064 | 27 
22 | -006917 | 007399 | 007904 | -008433 | -008987 | -009565 | ‘010168 | 010797 | ‘011452 | 012132 | 22 
28 | -003940 | -004246 | -004571 | 004913 | -005275 | -005656 | ‘006057 | -006478 | 006921 | 007385 | 23 
24, | -002151 | -002336 | 002533 | -002743 | -002967 | 003205 | -003457 | 003725 | -004008 | -004308 | 24 
25 | -001127 | 001233 | 001348 | -001470 | -001602 | -001744 | -001895 | -002056 | -002229 | 002412 | 25 
26 | -000568 | -000626 | 000689 | -000758 | -000832 | -000912 | -000998 | -001091 | 001191 | -001299 | 26 
27 | -000275 | -000306 | -000340 | «000376 | -000416 | 000459 | «000507 | 000558 | -000618 | 000674 | 27 
28 | -000129 | -000144 | -000161 | -000180 | -000201 | -000223 | «000248 | -000275 | -000305 | 000337 | 28 
29 | -000058 | -000066 | -000074 | -000083 | 000093 | -000105 | -000117 | -000131 | -000146 | -000163 | 29 
30 | -000025 | «000029 | -000033 | -000037 | -000042 | «000047 | «000053 | -000060 | -000068 | -000076 | 30 
81 | -000011 | -000012 | -000014 | -000016 | -000018 | -000021 | -000024 | -000027 | -000030 | -000034 | 31 
82 | -000004 | «000005 | -000006 | -000007 | -000008 | -000009 | «000010 | -000012 | -000013 | -000015 | 32 
33 | -000002 | -000002 | -000002 | -000003 | -000003 | «000004 | «000004 | -000005 | «000006 | -000006 | 33 
4 | 000001 | -000001 | -000001 | -000001 | -000001 | -000001 | «000002 | «000002 | «000002 | 000003 | 34 
$5) — = = ule — | 000001 | -000001 | 000001 | 000001 | -000001 | 35 
Be , 

al Deb | ee | 28 | gee | Tee | ee lee) ea eo as ome 
0 | -000001 | -000001 | -000001 | -000001 | 000001} | — = me oe —.| 0 
1 | -000011 | 000010 | -000009 | -000008 | -000007 | :000007 | -000006 | «000006 | -000005 | -000005 | 7 
2 | 000075 | -000069 | -000063 | -000058 | -000053 | -000049 | -000045 | -000041 | -000038 | -000034| 2 
3 | 000352 | -000325 | -000300 | -000277 | -000256 | 000237 | 000219 | 000202 | 000186 | 000172] 3 
4 | 001239 | 001153 | -001073 | «000999 | -000929 | -000864 | -000803 | -000747 | 000694 | -000645 | 4 
5 | -003494 | 003275 | -003070 | -002876 | 002694 | «002528 | 002362 | -002211 | 002069 | ‘001936 | 5 
6 | 008212 | 007752 | -007316 | -006902 | 006510 | -006139 | -005787 | -005454 | 005138 | 004839 6 
7 | 016541 | -015726 | -014946 | 014199 | 013486 | 012804 | 012152 | 011530 | 010937 | 010370} 7 
8 | -029153 | 027913 | -026715 | -025559 | -024443 | -023367 | -022330 | -021331 | 020370 | -019444| 8 
9 | 045673 | 044040 | -042447 | -040894 | -039380 | -037907 | 036472 | -035078 | 033723 | 032407! 9 
10 | 064399 | -062537 | 060700 | -058887 | ‘057101 | 055343 | -053614 | 051915 | -050247 | 048611 | 10 
11 | -082547 | 080780 | “078910 | 077089 | 075270 | -073456 | -071648 | “069850 | -068062 | -066287 | 77 


141 


096993 


*105200 


"105951 
"099594 
087768 
072795 
057023 
042317 
"029834 
*020031 
012838 
007870 
004624 
“002608 
001414 
000739 
“000372 
‘000181 
‘000085 
“000039 
“000017 
000007 


000008 | 


“000001 


14:2 


095530 
*104349 
*105839 
“100195 
088923 
074277 
"058596 
043793 
031093 
021025 
013570 
008378 
004957 
002816 
001538 
“000809 
000410 
“000201 
“000095 
“000044 
“000019 
“000008 
“000003 
‘000001 
“000001 


Poisson's Huponential Binomial Limit 


14°3 


094034 
103437 
"105654 
100723 
“090021 
075724 
060158 
045277 
0323738 
022045 
014329 
008909 
005308 
003036 
“001670 
“000884 
“000452 
000223 
"000106 
“000049 
000022 
“000009 
"000004 
“000002 
000001 


B. 


TABLE LI—(continued). 


144 


092507 
"102469 
105396 
“101181 
091063 
077135 
061708 
046768 
033673 
023090 
015114 
009462 
005677 
003270 
“001811 
‘000966 
000497 
000247 
000118 
000055 
000025 
‘000011 
“000005 
000002 
“000001 


145 


090951 
"101446 
"105069 
101567 
"092045 
‘078509 
063243 
048264 
034992 
024161 
015924 
010039 
"006065 
003518 
001962 
001054 
000546 
000273 
000132 
000062 
000028 
“000012 
000005 
“000002 
000001 


146 


089371 
100371 
"104672 
"101881 
092967 
079842 
064761 
049763 
036327 
025256 
‘016761 
010640 
006472 
‘003780 
002128 
001148 
000598 
000301 
000147 
“000069 
000032 
000014 
‘000006 
“000002 
*Q00001 


1p? 


087769 
099247 
104209 
"102125 
093827 
081133 
066259 
051263 
037678 
026375 
0176235 
011264 
006899 
004057 
002294 
001249 
000656 
000332 
‘000163 
000077 
"000035 
“000016 
“000007 
000003 
“000001 


14°8 


086148 
‘098076 
103681 
“102298 
094626 
0823880 
‘067735 
052762 
039044 
027517 
018511 
011911 
007345 
004348 
002475 
001357 
‘000717 
000366 
000181 
“000086 
“000040 
‘000018 


‘000008 | 


“000008 
‘000001 
000001 


149 


084510 
096862 
“103089 
"102402 
095361 
083581 
069187 
054257 
040422 
028680 
019424 
012584 
007812 
"004656 
002668 
001473 
000784 
000403 
“000200 
“000096 
“000045 
“000020 
“000009 
“000004 
“000002 
‘000001 


121 


15'0 


082859 
095607 
102436 
102436 
096034 
084736 
070613 
"055747 
041810 
029865 
020362 
‘013280 
“008300 
004980 
002873 
001596 
“000855 
"000442 
000221 
000107 
“000050 
000023 
“000010 
“000004 
“000002 
000001 © 


16 


122 Tables for Statisticians and Biometricians 


TABLE LII. 
Table of Poisson-Exponential for Cell Frequencies 1 to 30. 


Cell Frequencies 


2 1 2 3 p 5 6 7 8 9 10 


005 

012 050 

034 123 ‘277 

091 302 623 1°033 

248 730 1°375 2°123 2°925 

674 1°735 2°964 4:238 5°496 6°708 


Per cent. occurrence of values differing by x or 
more in defect from Actual. 


—_— 13°534 | 19°915 | 23°810 | 26°503 | 28°506 | 30°071 | 31°337 | 32°390 | 33°282 
36°788 | 40°601 | 42°319 | 43°347 | 44:049 | 44°568 | 44:971 | 45:296 | 45°565 | 45°793 


Actual} 36°788 | 27:067 | 22°404 | 19°537 | 17°547 | 16:062 | 14°900 | 13°959 | 13°176 | 12°511 


os 1 | 26-424 | 32°332 | 35-277 | 37-116 | 38-404 | 39-370 | 40°129 | 40°745 | 41-259 | 41°696 
3 2 8-030 | 14:288 | 18°474 | 21-487 | 23-782 | 25-602 | 27-091 | 28:338 | 29°401 | 30°323 
H 3 1899 | 5:265 | 8-392 | 11-067 | 13-337 | 15-276 | 16:950 | 18-411 | 19°699 | 20°845 
om y 366 | 1:656 | 3°351 | 5113 | 6-809 | 8:392 | 9-852 | 11:192 | 12-422 | 13-554 
5 ‘059 ‘453 | 1:191 | 27136 | 3°183 | 4:262 | 5°335 | 6°380 | 7°385 | 8°346 
6 ‘008 ‘110 380 ‘813 | 1:370 | 2-009 | 2°700 | 3-418 | 4:146 | 4:875 
| ‘4 ‘001 024 110 “284 "545 883 | 1:281 | 1°726 | 2:203 | 2-705 
2 8 ‘000 “005 029 092 +202 363 572 823 | 1110 | 1:428 
8 9 = 001 ‘007 ‘027 -070 ‘140 241 372 532 719 
bs 10 — “000 002 -008 023 ‘051 096 "159 249 346 
ra 11 a a 000 002 ‘007 018 036 065 ‘105 ‘160 
a | 12 es es Bs 001 ‘002 “006 ‘013 “025 044 071 
S| 18 ae = oe ‘000 ‘001 “002 -005 ‘009 ‘017 ‘030 
Bs Ss Si = = =~ 000 001 002 003 007 013 
HG = = nis = ~ 000 001 001 002 | 006 
2d | 16 _ ~ _ ~ — _ 000 | -000 001 002 
a | 17 — — es ae oh = = = 000 ‘001 
= 18 = = = = = ce = =e a ‘001 
° 19 ioe aw oe i — = na = = -000 
g 20 fh, = = = = a = a a 
5 21 = = = = mi as = = am <a 
5 22 = — <2 = a = — = = = 
8 23 = = = — aaa = ae = — = 
fig eal) Sb Seay a i) ee eg | eae pe) feos 
$ 25 — _ — a oe Be = - = pe 
3 26 = = = = ae = PE. S as 
a 27 =< a a = a = a ae x 
Ay 23 ps = = = =e = on aa 


Table of Poisson's Exponential 123 
TABLE LII—(continued). 


Cell Frequencies 


2 1 12 13 4 15 16 17 18 19 20 
22 
S 21 
20 oa 
oe 19 i es ee & 
Som | 18 eee oe ie ae 
Eq | 17 ero eee oat ‘000 ‘000 
S| 16 Ae el IES -000 ‘000 | ‘001 002 
sq | 15 See ee OO 000 ‘001 -002 ‘004 007 
aq] 1s pote, A000) 001 002 “004 ‘008 “O15 -026 
Be | 18 eee 000 001 004 -009 018 ‘032 ‘052 ‘078 
Sea |__| | 00k 003 009 ‘021 040 ‘067 104 151 ‘209 
8 | 77 “002 ‘008 022 047 ‘086 "138 206 -289 387 “500 
es | 10 020 “052 105 ‘181 279 “401 543 706 ‘886 | 1-081 
ewe 9 121 999 374. “553 763 | 1-000 | 1-260 | 1°538 | 1°832 | 92-139 
Ba | 3 +492 760 | 1:073 | 1-423 | 1-800 | 2199 | 2:612 | 3-037 | 3-467 | 3-901 
2 & 7 | 1:510 | 2-034 | 2589 | 3-162 | 3-745 | 4-330 | 4-912 | 5-489 | 6-056 | 6-613 
83 6 | 3-752 | 4:582 | 5-403 | 6-206 | 6-985 | 7-740 | 8-467 | 9-167 | 9-840 | 10-486 
Gs 5 | 7:861 | 8-950 | 9-976 | 10-940 | 11°846 | 12-699 | 13-502 | 14-260 | 14-975 | 15-651 
5 4 | 14319 | 15-503 | 16-581 | 17-568 | 18-475 | 19-312 | 20-087 | 20:808 | 21:479 | 22-107 
2 3 | 23198 | 24-239 | 25-168 | 26-004 | 26-761 | 27-451 | 28-084 | 28-665 | 29-203 | 29-703 
2 2 | 34-051 | 34-793 | 35-317 | 35-846 | 36-322 | 36-753 | 37-146 | 37-505 | 37-836 | 38-142 
1 | 45-989 | 46-150 | 46-311 | 46-445 | 46-565 | 46-674 | 46°774 | 46-865 | 46-948 | 47-026 


Actual} 11°938 | 11:437 | 10°994 | 10°599 | 10244 9°922 9°629 9°360 9°112 8°884 


42-073 | 42:404 | 42-695 | 42-956 | 43°191 | 43-404 | 43:597 | 43-776 | 43-939 | 44-091 


1 
n 

8 2 | 81:130 | 31:846 | 32-486 | 33-064 | 33:588 | 34-066 | 34°503 | 34-909 | 35-283 | 35°630 
+ 8 | 21-871 | 22-798 | 23-639 | 24-408 | 25-114 | 25-765 | 26-367 | 26-928 | 27-451 | 27-939 
= 4 | 14596 | 15°559 | 16-450 | 17-280 | 18°053 | 18°776 | 19°451 | 20-088 | 20-686 | 21-251 
ea 5 | 9261 | 10°129 | 10-953 | 11°736 | 12°478 | 13°184 | 13-852 | 14491 | 15-099 | 15-677 
5 6 | 5593 | 6-297 | 6:983 | 7:650 | 8-297 | 8-923 | 9°526 | 10°111 | 10-675 | 11-219 
q 7 | 3219 | 3-742 | 4:266 | 4°791 | 5311 | 5-825 | 6:329 | 6°826 | 7:313 | 17-789 
a 8 | 1°769 | 27128 | 2-501 | 2-884 | 3-275 | 3°669 | 4:064 | 4-461 | 4-856 | 5-248 
8 9 “929 | 1°160 | 1°407 | 1-671 | 1:947 | 2°232 | 9°523 | 2°824.| 37127 | 3:433 
b 10 467 ‘607 762 ‘933 | 1:117 | 1°312 | 1°516 | 1-782 | 1:954 | 2-182 
a 1 "225 "305 396 502 619 746 882 | 1:030 | 1:185 | 1:348 
‘aa || 12 "104 148 201 261 331 ‘411 ‘497 595 699 “809 
BS | 13 “047 ‘069 097 131 172 219 272 333 “400 “473 
ed. th 020 031 046 063 086 114 144 182 223 269 
eter 1p 008 014 ‘021 ‘030 “042 ‘057 ‘074 ‘096 121 149 
fo) | 16 ‘003 ‘006 ‘009 013 020 ‘028 ‘036 “050 064 ‘O81 
ae A 17 ‘001 002 ‘004 006 ‘009 014 ‘017 ‘025 033 042 
"4 18 ‘001 ‘000 ‘002 “002 ‘004 ‘006 ‘008 ‘012 ‘017 022 
° 19 000 000 001 001 002 003 003 006 008 ‘O11 
8 20 — — ‘001 ‘000 ‘001 ‘002 002 ‘003 004 “005 
8 21 = = 000 000 000 ‘001 001 “002 002 003 
E 22 ss = = oS = ‘000 000 O01 001 001 
8 23 = = = = = = = 000 000 001 
° 2h = = = = = = — — — 000 
3 25 = = — o oe = — — — = 
3 26 — — — _ _ — ~ —_ — — 
a ar = = =e = = = = — <a nak 
Ay 28 a = — = = = = = ae re 


Per cent. occurrence of values differing by x or 
more in defect from Actual. 
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Tables for Statisticians and Biometricians 


TABLE LII—(continued). 


Cell Frequencies 


mB COW ADNOO 


Actual 


Per cent. occurrence of values differing by z or more in excess 
from Actual. 


WOMNAAS So MH 


is) 
® 
9 


(© CoD NTS Co WN 


10 


TABLE LIII. Angles, Arcs and Decimals of Degrees 


Are 


017 4533 
034 9066 
052 3599 
069 8132 
087 2665 
104 7198 
*122 1730 
139 6263 
‘157 0796 
174 5329 


191 9862 
*209 4395 
226 8928 
244 3461 
261 7994 
279 2527 
296 7060 
314 15938 
331 6126 
"349 0659 


366 5191 
383 9724 
“401 4257 
*418 8790 
436 3323 
*453 7856 
*471 2389 
“488 6922 
506 1455 
523 5988 


541 0521 
558 5054 
675 9587 
693 4119 
610 8652 
628 3185 
645 7718 
663 2251 
680 6784 
698 1317 


“715 5850 
“733 0383 
“750 4916 
“767 9449 
"785 3982 
802 8515 
820 3047 
837 7580 
855 2113 
872 6646 


890 1179 
907 5712 
925 0245 
"942 4778 
959 9311 
977 3844 
994 8377 
1:012 2910 
1:029 7443 
1:047 1976 


1:064 6508 
1082 1041 
1099 5574 
1117 0107 
1134 4640 


1169 3706 
1:186 8239 


1°396 2634 


1°448 62338 
1-466 0766 
1°483 5299 
1:500 9832 
1518 4364 
1°535 8897 
1°553 3430 


1640 6095 


1-675 5161 
1692 9694 
1710 4227 
1°727 8760 
1°745 3293 


1°762 7825 
1°780 2358 
1°797 6891 
1815 1424 


1:902 4089 


1937 3155 
1:954 7688 
1:972 2221 
1-989 6753 
2007 1286 
2°024 5819 
2042 0352 
2059 4885 
2076 9418 
2°094 3951 


1151 9173 | 


1:204 2772 | 
1-221 7305 


1-239 1838 | 
1-256 6371 | 
1-274 0904 | 
1-291 5436 | 
1-308 9969 | 
1-326 4502 | 
1°343 9035 | 
1-361 3568 | 
1:378 8101 | 


1:413 7167 | 
1°431 1700 | 


1570 7963 | 


1588 2496 | 
1:605 7029 | 
1°623 1562 | 


1:658 0628 | 


1°832 5957 | 
1°850 0490 | 
1:867 5023 | 
1-884 9556 | 


1°919 8622 | 


2°111 8484 
2°129 3017 
2°146 7550 
2°164 2083 
2181 6616 
2199 1149 
2°216 5682 
2'234 0214 
2°251 4747 
2°268 9280 


2'286 3813 
2303 8346 
2°321 2879 
2°338 7412 
2°356 1945 
2°373 6478 
2°391 1011 
2°408 5544 
2°426 0077 
2°443 4610 


2°460 9142 
2°478 3675 
2°495 8208 
2°513 2741 
2530 7274 
2548 1807 
2565 6340 
2583 0873 
2°600 5406 
2°617 9939 


2°635 4472 
2°652 9005 
2670 3538 
2°687 8070 
2°705 2603 
2°722 7136 
2°740 1669 
2°757 6202 
2°775 0735 
2°792 5268 


2°809 9801 
2827 4334 
2°844 8867 
2862 3400 
2'879 7933 
2897 2466 
2°914 6999 
2°932 1531 
2'949 6064 
2:967 0597 


2°984 5130 
3001 9663 
3°019 4196 
3°036 8729 
3'054 3262 
3071 7795 
3089 2328 
3'106 6861 
3124 1394 
3°141 5927 


mB 
SGTOHNA AD Co SHH 


Deg. 


01667 
03333 
05000 
06667 
08333 
“10000 
11667 
13333 
*15000 
16667 


18333 
20000 
21667 
23333 
25000 
26667 
28333 
*30000 
31667 
33333 


35000 
36667 
38333 
*40000 
“41667 
43333 
*45000 
“46667 
48333 
*50000 


51667 
53333 
55000 
56667 
58333 
“60000 
61667 
63333 
*65000 
66667 


68333 
“70000 
“71667 
73333 
“75000 
“76667 
"78333 
*80000 
81667 
83333 


85000 
86667 
88333 
“90000 
91667 
93333 
95000 
‘96667 
98333 
1:00000 


000 2909 
‘000 5818 
‘000 8727 
‘001 1636 
001 4544 
001 7453 
002 0362 
002 3271 
002 6180 
002 9089 


003 1998 
003 4907 
003 7815 
004 0724 
004 3633 | 
004 6542 | 
004 9451 
005 2360 
005 5269 | 
005 8178 j 


‘006 1087 | 
006 3995 

006 6904 | 
006 9813 | 
007 2722 | 
007 5631 
007 8540 | 
008 1449 | 
008 4358 } 
008 7266 | 


‘009 0175 | 
009 3084 | 
‘009 5993 | 
009 8902 
010 1811 | 
010 4720 | 
010 7629 } 
011 0538 | 
011 3446 | 
‘O11 6355 | 


011 9264 } 
‘012 2173 
012 5082 | 43 
012 7991 | 
013 0900 | 45 
013 3809 | 
013 6717 | 
013 9626 | 
014 2535 | 
014 5444 | 


014 8353 | 
015 1262 } 
015 4171 | 
‘015 7080 | 
015 9989 | 
016 2897 | 
016 5806 | 
016 8715 | 
O17 1624 | 
017 4533 | 


00028 
00056 
00083 
00111 
00139 
00167 
00194 
00222 
00250 
00278 


00306 
00383 
00361 
00389 
00417 
00444 
00472 
“00500 
00528 
00556 


00583 
00611 
006389 
00667 
00694 
00722 
00750 
00778 
00806 
00833 


‘00861 
00889 
00917 
00944 
00972 
01000 
01028 
01056 
01083 
‘O1111 


‘01139 
‘01167 
01194 
01222 
01250 
01278 
01306 
0:13338 
01361 
01389 


01417 
01444 
01472 
01500 
01528 
01556 
01583 
‘O1611 
01639 
01667 


125 


Lenarus or Circunar Aros 


Are 


000 0048 
000 0097 
000 0145 
000 0194 
‘000 0242 


000 0291 
000 0339 
000 0388 
000 0436 
000 0485 


000 0533 
000 0582 
000 0630 
000 0679 
‘000 0727 
000 0776 
000 0824 
000 0873 
000 0921 
000 0970 


000 1018 
‘000 1067 
‘000 1115 
000 1164 
000 1212 
000 1261 
000 1309 
000 1357 
000 1406 
000 1454 


000 1503 
‘000 1551 
“000 1600 
000 1648 
000 1697 
000 1745 
000 1794 
000 1842 
000 1891 
000 1939 


000 1988 
000 2036 
000 2085 
‘000 2133 
000 2182 
000 2230 
000 2279 
000 2327 
‘000 2376 
000 2424 


000 2473 
000 2521 
000 2570 
000 2618 
000 2666 
000 2715 
000 2763 
000 2812 
000 2860 
000 2909 


126 


Tables for Statisticians and Biometricians 


TABLE LIV. The G(r, v)-Integrals. 


log F(r, v) 


i] 
i 


0:301 0300 


301 0609 
301 1538 
301 3087 
301 5262 
301 8067 


302 1508 
302 5594 
303 0335 
303 5741 
3804 1825 


*304 8603 
305 6091 
*306 4307 
307 3271 
308 3006 


309 3538 
310 4892 
311 7098 
313 0189 
314 4200 


315 9169 
317 5137 
*319 2150 
321 0256 
322 9507 


324 9963 
327 1685 
329 4740 
331 9202 
334 5150 


337 2672 
340 1860 
343 2818 
346 5656 
350 0496 


353 7469 
357 6722 
361 8410 
*366 2708 
370 9805 


375 9908 
381 3246 
‘387 0070 
393 0658 
399 5316 


ll 


A? 


619 
621 
625 
630 
636 


645 
654 
666 
679 
693 


710 
728 
749 
771 
796 


822 
853 
885 
919 
958 


999 
1045 
1093 
1146 
1204 


1266 
1334 
1407 
1486 
1573 


1667 
1769 
1881 
2002 
2134 


2279 
2436 
2609 
2799 
3007 


8235 
3486 
3764 
4069 


log F (r, v) 


0°196 1199 
196 2052 
196 4614 
196 8890 
197 4890 
198 2627 


199 2118 
200 3385 
201 6452 
203 1349 
‘204 8110 


206 6774 
208 7382 
210 9985 
213 4631 
216 1383 


219 0303 
222 1462 
225 4936 
229 0807 
232 9167 


237 0114 
241 3755 
246 0203 
250 9584 
256 2034 


‘261 7697 
267 6733 
273 9311 
280 5618 
287 5852 


295 0232 
302 8992 
311 2388 
320 0695 
329 4214 


339 3271 
*349 8221 
360 9451 
372 7382 
385 2475 


398 5232 
412 6205 
427 5995 
443 5266 
460 4745 


r=2 


log H (r, v) 


0:196 1199 
“196 1391 
196 1966 
196 2924 
196 4264 
196 5985 


196 8087 
197 0567 
197 3424 
197 6655 
198 0260 


198 4234 
198 8574 
199 3280 
199 8344 
200 3764 


200 9537 
201 5657 
202 2120 
202 8921 
‘203 6054 


204 3514 
*205 1294 
‘205 9387 
206 7787 
207 6487 


208 5478 
209 4753 
210 4302 
‘211 4118 
*212 4190 


‘213 4509 
214 5064 
215 5846 
*216 6842 
217 8041 


218 9431 
220 1000 
221 2734 
222 4621 
"223 6644 


224 8791 
226 1048 
227 3397 
228 5824 
229 8313 


192 
575 
958 

1340 

1722 


2102 
2480 
2857 
3231 
3604 


3974 
4341 
4705 
5064 
5420 


5773 
6120 
6463 
6801 
7133 


7460 
7780 
8093 
8400 
8700 


8991 
9275 
9549 
9816 
1 0072 


1 0319 
1 0556 
1 0782 
1 0996 
1 1199 


1 1390 
1 1569 
1 1734 
1 1886 
1 2023 


1 2148 
1 2256 
1 2350 
1 2427 
1 2489 


¢° 


AND A’ wMHRDS | 


log F(r, v) 


0°124 9387 
"125 0847 
125 5230 
126 2545 
127 2807 
128 6039 


130 2270 
132 1533 
134 3870 
186 9331 
“139 7969 


"142 9850 
146 5043 
150 3626 
154 5688 
159 1322 


164 0636 
169 3743 
175 0768 
181 1848 
‘187 7130 


194 6774 
*202 0955 
‘209 9858 
218 3688 
227 2664 


236 7023 
246 7020 
257 2933 
268 5060 
‘280 3725 


292 9278 
306 2096 
*320 2589 
*335 1201 
350 8413 


367 4747 
*385 0770 
403 7099 
423 4403 
‘444 3416 


466 4933 
“489 9829 
514 9055 
541 3658 
569 4783 


r=3 


log H (r, 7) 


0:275 4537 
275 4674 
‘275 5084 
275 5767 
275 6721 
‘275 7948 


275 9444 
276 1209 
276 3242 
276 5540 
‘276 8101 


277 0923 
277 4003 
277 7338 
278 0926 
‘278 4762 


‘278 8844 
‘279 3167 
279 7726 
280 2519 
280 7539 


281 2782 
281 8243 
282 3915 
282 9794 
283 5873 


284 2145 
284 8604 
285 5244 
286 2057 
"286 9035 


‘287 6170 
288 3456 
289 0883 
"289 8443 
290 6127 


291 3927 
292 1832 
292 9834 
293 7923 
294 6089 


295 4321 
296 2610 
297 0945 
297 9316 
298 7710 


Tables of the G(r, v)-Integrals 
TABLE LIV—(continued). 


A? 


0:071 1811 
071 3902 
072 0177 
073 0650 
074 5342 


076 4285 } 
‘078 7517 | 


081 5088 
084 7055 


088 3486 | 
092 4458 


097 0060 


*102 0399 | 


107 5555 


‘113 5680 | 
"120 0895 


127 1349 | 


134 7199 


142 8621 | 
‘151 5802 | 
160 8948 | 


‘170 8281 | 
181 4042 | 
192 6491 f 
204 5907 | 
‘217 2596 | 


230 6885 | 


244 9127 


259 9707 | 
275 9034 | 
292 7555 | 


810 5754 
329 4149 
349 3304 


370 3832 | 
392 6390 | 


416 1697 | 


“441 0529 
467 3733 
495 2227 
524 7011 


555 9177 | 
588 9916 
624 0530 | 


“661 2446 


"700 7225 


log F(r, v) } 


r=4 


| 0-309 7418 
309 7523 
309 7840 
309 8366 
309 9103 
‘310 0049 


310 1204 
310 2565 
310 4132 

*310 5904 be 
310 7877 


311 0051 
311 2423 
311 4990 2760 
811 7751 2950 
312 0701 


312 3838 
312 7159 
313 0660 
313 4337 
313 8186 


314 2204 
314 6385 
315 0726 
*815 5222 
*315 9866 


316 4655 
316 9583 
317 4644 
317 9833 
3818 5143 


*319 0569 
319 6104 
320 1741 
320 7474 
321 3297 


*3821 9201 
322 5181 
323 1228 
323 7335 
*324 3495 


324 9700 
325 5943 
326 2216 
326 8510 
327 4817 


198} -061 7690 
196] -068 3415 
198} -075 5446 | 
190} -083 3937 


184] °101 1002 | 
180] *110 9967 
176} °121 6176 | 
172] +182 9872 | 
168} °145 1317 


164} +158 0795 § 
1604 +171 8614} 
1543 +186 5105 | 
150} °202 0627 } 
144) -218 5568 


138] -236 0346 | 
134] -254 5413 | 
127} 274 1255 | 
121} -294 8399 
116] 316 7413 


751 -476 8841 | 
509 1232 | 
543 2072 | 
“579 25289 | 
617 3872 | 


log F(r, v) 


037 9224 
041 5250 
045 7016 
050 4609 
055 8130 


0028 0289 } 
f °028 3019} 
029 1221 
030 4908 
032 4110 
034 8865 


091 9061 | 


339 8909 | 
1024 °364 3553 | 
964 °390 2059 | 
89] °417 5203 } 
82} °446 3827 } 


657 7483 | 
700 4872 } 
"745 7688 | 
793 7739 
844 6999 


log H (r, v) 


0°329 0589 
329 0673 
*329 0930 
329 1357 
*3829 1956 
329 2723 


329 3661 
329 4765 
329 6037 
329 7474 
329 9075 


330 0838 
330 2761 
330 4842 
“330 7079 
330 9469 


331 2010 
*331 4700 
331 7532 
*332 0508 
332 3621 


332 6870 
333 0250 
333 3757 
333 7387 
334 1137 


334 5001 
334 8976 
335 3057 
335 7239 
336 1516 


336 5884 
337 0339 
337 4874 
337 9485 
*338 4164 


338 8908 
*339 3709 
*339 8563 
340 3463 
340 8404 


341 3378 
*341 8381 
*342 3405 
342 8446 
*343 3495 


127 


768 


937 
1105 
1272 
1437 
1601 


1763 
1923 
2081 
2237 
2390 


2541 
2689 
2833 
2975 
3114 


3249 
3380 
3507 
3630 
3750 


3864 
3975 
4081 
4182 
4277 


4368 
4455 
4535 
4610 
4680 


4744 
4802 
4854 
4900 
4940 


4975 
5003 
5024 
5040 
5049 
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TABLE LIV—(continued). 
r=6 r=7 r=8 

¢° 

log F(r, v) | log H(r, v)| A | a2 | log F(r, ») logH(r,v) | A | A? | logF(r,v) | logH(r,»)| A A? 
0 | 1-991 9999 | 0341 4849 | 1-961 0819 | 0:350 1576 1-934 0080 | 0:356 5570 
1| -992 3379 | “341 4921 gia | 144] -961 4851 | -350 1638| yoq|124] “934 4765] 356 5624 163| 109 
2 | 993 3526} 341 5137) 3.5) 144] -962 6953] -350 1824 | 319 | 124] “935 8831} “356 5788 | O79 109 
3} -995 0459] “341 5496| £02] 143] -964 7151] -350 2134| 45, [123] “988 2304] “356 6059| 350 | 108 
4} 997 4213| 341 5999| 242| 143] -967 5483] -350 2567] p54 |123| “941 5232] 356 6440} 454] 108 
5 | 0:000 4836} “341 6644 142] -971 2008} -350 3123 122] “945 7679} “356 6928 Ay 
6 | -004 9390| -341 7432] 787) 141] 975 6796] 360 3801) £78)122] -9509729) -356 7524) 730| 107 
7 | 008 6950] -341 8360 | 228/140] -980 9940} +350 4601 | 991/121] ‘957 1486] “356 8226 gos | 108 
8} 013 8607] “341 9428 | 7557 | 189] -987 1544 | +350 5522 | 1949120] ‘964 3073] “356 9034 973 | 106 
9} 019 7468 | 342 0635 | 137-137] 9941735} -350 6562 | 115g | 118] “972 4634] 356 9947 | 1917 | 104 
10 | -026 3653} “342 1980 136 | 0-002 0658 | -350 7720 117] 981 6333} “357 0964 ms 
11] -033 7300] -342 3461 | 481/134] -o10 s465| -350 8995 | 1225) 116] -991 8357 | -357 2083 | 1557 | 101 
12 | -041 8562} 342 5075 | 1815] 133} -020 5347 | “351 0386 | 135 | 114] 0:003 0914] “357 3304 1321 | 100 
18 | -050 7609] 342 6823 | +2°7/131] -031 1503] -351 1891 | jg,7| 112] O15 4237] “357 4625) 1419] 98 
14 | -060 4633 | 342 8701 | 5552|128] 042 7157] 851 3508 | j797| 110] 028 8583] “357 6044 | 1516) 97 
15 | -070 9839} -343 0707 127} -055 25514 -351 5235 109} -043 4233 | -357 7560 95 
16 | 082.3457 | -343 2839 | 2193) 123] -o¢63 7956 | -351 7071 | !826| 106} -059 1498] 357 9170| 1954) 93 
17 | -094 5734] 343.5095 | 3298/1911 083 3665} -351 9012 | 544g | 104] 076 0714] 358 0874 1795| 22 
18 | +107 6941] 3437472 | 54771119] -098 9997] -352 1058 | 9149 102] *094 2250] “358 2669) 1,0,| 89 
19 | +121 7375} “343.9968 | 577/115] -115 7298 | 352 3206 | jo47| 99} ‘113 6505] 358 4553 | 157) | 87 
20} +136 7352] -344 2579 112} +133 5946] -352 5452 |" | 97] *184.3912] “358 6524 ce 
a1} -1527219| 344 5302 |2723|109| -152 6347] -352 7795 | 2343] 94] -156 4939} .358 8579 | 5°30 | 82 
22 | -1607350| 344 8135 | 2823] 106] -172 so4i | -35 0932 | 2437] 91] -180 0093 | "359 0716 | 547 | 80 
23 | +187 8149} -345 1074 | 2°? 103] -194 4206 | 3532760 | 541, | 88] (204 9923] 859 2933 | 5553) 77 
24 | -207 0053] 345 4115 | 374) | 99] -217 2653] -353 5375 |5299| 85] ‘231 5019} “359 5226 | 556, | 74 
25 | -227 3532] -345 7256 95] -241 4839} 353 8075 82) °259 6019} “359 7594 a 
26 | -248.9095| -346 0492 | 3226] 92] -267 1362] -354 0857 | 2282] 79] -289 3613} 360 0033 | 357? 68 
27 | 271 7201| 346 3819 | 228) 88] -294 2568] 3543717 | 2000| 75] 320 8543] “360 2540 | 5°70 | 65 
28 | -295 8713] -346 7235 | 3459| 84] 323 0053] 354 6652 | 3597] 72] ‘254 1610] “360 5112] 5505) 62 
29 | 321 3998] +347 0734|35-- | 78] -353 3670] 354.9659 | 3574] 67 | "389 3678] 360 7747 | 5494] 59 
30 | -348 3836] 347 4311 76] -385 4529 | -355 2739 64} *426 5682} “361 0441 56 
81 | 376.8974] -347 7965 | 3653| 71] -419 3506] -355 5971 |2125| 60] -465 8626] 361 3191/2299) 52 
82) -407 0214] -348 1689/37) 66] -455 1549] -355 9070 |Sonz| 56| “507 3601] -361 5993 Ser nae 
83 | 438 8428 | 348 5480] 55-5] 62] 492 9680) °356 2324 | 3458| 53] “551 1780} “361 8844) 5,07) '46 
84 | 472 4556] -348 9332] 3007] 57] -582 9005 | 356 5632 | 55.6) 49] “597 4486] 3621741 [5520] 42 
85 | -507 9618} 349 3242 52] -575 0721} 356 8988 44} °646 2944} °362 4681 39 

M 2 H : i 

$6 | -545 4718} -349 7204 |2962| 471 -¢19 6127] -357 2388 | 349) 40] -697 8795] 362 7659 | 5075) 35 
87 | -585 1052} 350 1213|4525| 43] 666 6629 | 357 5829 |3477| 36| *752 3605] -363 0671 |3544| 31 
38 | -626 9922] +350 5265 | 7095] 38] -716 3753} -357 9306 | 3-59| 324 ‘809 9127} 363 3715 | 5,75] 28 
s9 | 6712739] -350 9354 | 4920] 33 -768 9159| -358 2814 | 3754] 28] ‘870 7267| "363 6787 | 5594] 24 
40} -718 1040} -351 3477 28| ‘824 4653] “358 6350 234 935 0097 | 363 9883 20 
41 | 767 6502] -351 7627 | 415°) 921 -g93 2199] -358 9910 | 202] 19} 1-002 9876} -364 2998 | 3128] 16 
ye | -8200951| 3521799 |4145| 17] -945 3944] -359 3488 |5200| 14] -074 9063) -364 6130 eet: 
43 | ‘875 6383 | 352 5989 | Fooo| 12} 1-011 2229} -359 7080 | geqg| 101 *151 0352) “364 9274 ths 9 
44 | 934 4983} 353 0191 | 4555| 7] -080 9618] 360 0682 |5¢9g| 6] “231 6680] +365 2427 areas 
46 | 996 9145] -353 4399 154 8920} -360 4290 ‘317 1271 | 365 5584 | 9157 


bm 
SOHND NTS CsM@rngd | 


mom 
wom 


13 


ae 
a> 


mR 
CAND 


@® 
Ss 


SSERF FRESE 


Shaae 


1-909 9294 
910 4635 
912 0669 
914 7427 
‘918 4961 
923 3346 


929 2675 
‘936 3067 
944 4661 
953 7619 
964 2128 


975 8398 
‘988 6667 
0-002 7197 
018 0278 
034 6230 


052 54038 
071 8179 
092 4974 
114 6239 
138 2465 


163 4180 
190 1960 
218 6422 
248 8237 
280 8124 


*314 6864 
*350 5295 
388 4323 
428 4925 
“470 8156 


515 5153 
562 7146 
612 5463 
“665 1541 
“720 6932 


‘779 3322 
841 2534 
906 6549 
975 7519 
1:048 7784 


125 9892 
207 6624 
294 1013 
385 6379 
482 6360 


B. 


(a?) 


log H (r, v) 


0°361 4744 
361 4793 
361 4938 
361 5180 
361 5520 
361 5955 


361 6485 
361 7111 
361 7831 
361 8644 
361 9550 


362 0547 
362 1635 
362 2812 
362 4075 
362 5426 


"362 6860 
*362 8378 
*362 9976 
363 1654 
363 3409 


*363 5239 
363 7142 
*363 9115 
*364 1157 
364 3264 


364 5435 
364 7666 
*364 9955 
365 2300 
*365 4697 


365 7144 
365 9636 
366 2173 
*366 4750 
"366 7365 


367 0013 
367 2693 
367 5400 
367 8131 
368 0884 


368 3654 
368 6438 
368 9233 
369 2036 
369 4842 


Tables of the G (r, v)-Integrals 129 
TABLE LIV—(continued). 
r=11 

A | A? | logF(r, v) | log H(r,v) | A | A? | logF(r,v) | log H(r,v) | A | A? 

49| ... | 1888 2505] 0365 3717] 4,| _ | T'868 5367 | 0368 5367] 4, 
14g| 97 | 888 8502] 365 3761] ,51| 87 | “869 2023] -368 5407] 55] 80 
die| 97 | 890.6508] 365 3892] 3°" | 87 | -871 2002] -368 5527| 154| 79 
339| 97 | 893.6556} 365 4111| 24°] 87 | 874.5345] -368.5725| Sen | 79 
van | 96] °897 8705] -365 4416 | 395) 87 | -879 2114] -368 6004] 3/5 | 79 
96 | -903 3037} -365 4808 86 | 885 2402} -368 6361 78 
335 | 95] 909 96581 -365 5287| £72! 86 | -so2 324] -368 6796] 5*1| 78 
vag | 94| 917.8700 365 5851} B85] 85 | -901 4027] -368 7310] For] 77 
sin | 94] 927 0317] -365 6500| $33] 84 | -911 5681] -368 7900| G45) 77 
soe | 22 | 937 4692] “365 7233] 233] 83 | -923 1487| -368 8568| 745) 76 
92 | 949 2033] -365 8050 82 | -936 1674] -368 9311 75 
1og4| 90 | 9622575] 365 so49| £99) 82} -950 6505] -369 0129] B50| 74 
Hive | 89 | “976 6581] “365 9929 | 98") 80 | -966 6268] 369 1022] 522 | 73 
1961 | 88 | "992 4345] “366 0990 | 1985) 79 | -984 1288] “369 1987 | 49> | 72 
1369 | 86 | 0:009 6193] “366 2199 | 1527] 78 | 0-003 1923] “369 3024 | 1754] 71 
84 | +028 2479] -366 3346 76 | -023 8567] 369 4132 69 
149° | 83. | -048 3595 | -366 4639 | 1283! 75 | -016 1651] “369 5308 | 1517 | 68 
Jeon | 81 | 069 9966} 366 6007 | 136°! 73 | -070 1646] “369 6553] 1377 | 66 
Jorg | 79 | °093 2058} -366 7447 | 1°15] 72 | -095 9063] “369 7864 | 304 | 65 
1928| 77 | -118 0374] “366 sogo | 1757 | 69 | 123 4460] “369 9240 | 1740 | 63 
75 | 144.5461] “367 0541 68 | +152 8439] -370 0679 62 
180/73 | “172 7910] -367 2190| 149] 66 | -184 1654] -370 2179 | 125] 60 
1903 71 | -202 8360] -367 3904/1774) 64 | 217 4809] 370 3739 | 1g73| 58 
1973) 68 | -234 7504] “367 5682 | 122°! 61 | -252 8669] -370 5357 | 1405| 56 
stor | 66 | -268 6087] “367 7522 | 152?| 59 | -290 4057] “370 7030 | 175, | 54 
63 | 304 4913] 367 9420 57 | -330 1857] -370 8757 52 
21711 ¢1 | -342 4851] “368 1376 | 1956] 55 | -a72 g038| -371 0536 | 1455] 50 
2331) 58 | -382 6838] -368 3386 |5°2°| 52 | -416 8615] 371 2365 | 1874 | 47 
2200) 55 | -425 1882] “368 5448 | 202) 50 | -463 9718] “371 4241] 3557 | 45 
soon | 82 | 470 1076] "368 7559 | 5158] 47 | 513.7544] “371 6162 | 19¢4| 43 
60 | 517 5593] -368 9718 44 | 566 3390] 371 8125 40 
2447! 47 | -567 6703] “369 1922 | 2203| 40 | -621 8657 “372 0129] 2515 | 38 
3°93) 44 | -620 5776] “369 4167 | 555, | 39 | 680 4854] “372 2171 | 9578 | 36 
2537] 40 | -676 4293] -369 6451 | 3254 | 36 | -742 3617] “372 4249 | 5115 | 33 
S77] 37 | -735 3855 | 369 8772 | 5221 | 83 | “807 6710] “372 6359 | 5,47 | 30 
34| 797 6194] 370 1126 31 | 876 6045 | °372 8500 28 
2649! 31 | -363 3188] -370 3510 | 2785 | 98 | -949 3690] 373 0669] 3151 | 25 
2680 | 98 | -932 6869 | -370 5923/2437 | 25 | 1-026 1888] “373 2862 | 557 23 
2707 | 94 | 1-005 9444] 370 8360 | 549" | 22 | +107 3073] “373 5078 | 5554) 20 
3731 | 21 | -083 3313] 371 0819 | 5408 | 19 | -192 9888] “873 7314 | 5555 | 17 
18 | “165 1080] °371 3297 16 | -283 5209] °373 9567 4 
2770) 14 | -251 5588] 371 5790 | 2004] 13 | -379 2165] 374 1834 | 557) | 12 
2784/11 | 342 9981 | “371 8296/5098) 10 | -480 4171} “374 4113/5507] 9 
2795 | “7 | -439 7491] 372 0813 |5°58| 6 | 587 4953| 874 6400/5553] 6 
2803! 4| -542 1966] -372 3335/2202) 4 | -700 8587) “374 86035508] 3 

-650 7407 | °372 5861 820 9540] °375 0990 
17 
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TABLE LIV—(continued). 


r=12 r=13 r=14 


logF(r,v) | log H(r,v)| A | A? f log (r, v) | log H(r,v)| A | A? | log F(r, v) | logH(r,v) | A a? 


8511933} 371 1619| 139| 73 | ‘8345719| °373 3686 | 15) | 68 | ‘819 1404] 375 2520) 9, | 63 
853 3889] 371 1729| j93| 73 | 836 9652] 373 3787] jgg| 67 | “821 7816] +375 2614) 157 | 63 
857 0528 | 371 1912| 5--| 73 | °840 95924 373 3956| 534] 67 | “826 0558] 375 2771) 919] 62 
862 1923] 371 2166] 33| 72] 8465615] “373 4192] 353| 67 | 8321212] “375 2990| 9g) | 62 
868 8171} -371 2494 72, *853 7829 4 °373 4494 67 °839 9395 | °375 3271 62 
876 9402| -371 9893 | 42°] 71 | -862 6374] -373 4864 | 269) 66 | 949 5258] -375 3614} 453| 61 
471 é 435 et = 

886 5774| -371 3364| 545| 71 | ‘873 1421] 373 5299 55)| 66 | “860 8985] “375 4019) 4gs 
‘897 7474] 371 3907 70 | 885 3174] -373 5800 65 | 874.0798] “375 4484 60 
613 566 : : 526) 69 

910 4722 | -371 4519 | ggo| 69 | ‘899 1873} 373 6365] Gao 65 | °889 0954] 375 5010] 5 g5 
‘92477701 -371 5201 69 | -914 7789} °373 6995 64} -905 9746] -375 5595 59 
940 6901] -371 5962] 251] 68 | -932 1233} -373'7689| P24 | 63 | -924'7510] 375 6239 ea 
958 2436] 371 6771| gag] 67 | “951 2549] 373 8445| g72| 62 | 945 4618] “375 6942) 765) 57 
977 4727} 371 7656| gs, | 66 | ‘972 2124] 373 9263| 9-.| G1 | ‘968 1485] +375 7702) g)¢| 56 
4} -998 4167] +371 8608 | ;57¢| 65 | “995 0382] “3740142 59,| G0 | 992 8571] °375 8518) gro | 55 
15 | 0-021 1187} -371 9624 64 | 0-019 7792 | 374 1081 59 | 0-019 6382} “375 9390 54 


16 | -045 6258] -372 0703 | 1989| 62 | -o46 4865 | -374 2078 | ,997| 58 | -048 5469] 376 0317] O59] 58 
17} -071 9896] -372 1845 |1242) 61 | -075 2161] -374 3132 | T° | 56 | -079 6435] -376 1297 | 139] 2 
18} -100 2660] -372 3048 | 1203) 59 | -106 0288} -374 4243 | {101 | 55 | +112 9939] “376 2329 | 533 51 
19 | -130 5159} -372 4310 |1267| 58 | -138 9908] -374 5409 | 1465 | 53 | -148 6693] *376 3412 | 1733 | 50 
20 | 162 8054] -372 5630 56 | 1741737} 374 6628 52 | 1867470] -376 4544 48 


ex | -197 2059] -372 7006 | 1876! 55 | -211 6551] 374 7899 | 1271) 51 | 297 a107) 376 6725 | 1558| 47 
22] -233 7945] -372 8437 53 | 2515187] 374 9221 | 1372) 49 | -270 4509| “376 6952 | 1573| 45 
23 | -272 6547) -372 9921 51 | -293 8552) -375 0591 47 | ‘316 2653] -376 8225 | 3315 
2,| -3138765| -373 1456 49 | -338 7623] -375 2008 46 | “364 8594] -376 9542| 1304 | 42 
25 | 357 5571] -373 3040 47 | -386 3455 | °375 3472 43 | *416 3469] 377 0901 


26 | -403 8013] -373 4672 45 | -436 7186| -375 4978 | 1508] 42 | -470 8506] -377 2301 | 1220 39 


ay | -452 7221 | -373 6349 | 104") 43 | 490.0042] -375 6527 |125,| 40 | 828 5029] “377 3739 | 1476] 37 

28 | 504 4412] -373 8069 |1720| 41 | °546 3346] -375 8115 | 1752] 38 | 589 4465] “377 5215 | 751) | 35 

29 | -559 0903| -373 9831 | 1457 | 39 | °605 8526] 375 9742| 1024) 36 | “G53 8352] “377 6726 | 1544] 38 

$0 | -616 8111] 374 1631 37 | 6687120] -376 1405 34 | -721 8353} -377 8270 32 
agenda 1838 1697 1576 

s1| ‘677 7567 | -374 3469| 1305 | 35 | 735 0790] -376 3102 | 1734 | 32 | 793 6258} 877 9846 | 169 | 30 


82] 742 0923] -374 5341 
83 | °809 9965] -374 7246 


805 1331} °376 4831 


30 | °869 4003} 378 1452 1634 28 
30 | °879 0680} ‘376 6589 


28 | -949 3679 4 °378 3085 1659 


$4] -881 6625] -374 9182 | 1922| 28 | -957 0932] -376 8376 | 1/54| 26 | 1-033 7545] “378 4745 | 1495| 24 
35 | -957 2989 | -375 1145 25 | 1-039 4354| -377 0188 93 | +122 8047| -378 6428 22 
36 | 1-037 1322} -375 3133 | 1988] 93 | -126 3402 | -377 2024 | 1835) 01 | -216 7831] -378 8133 | 1/97 | 19 
37] 121 4073} 375 5144/3921) 21 | -218 0735] -37 3881 |18°7| 19 | -315 9768] -378 9857 | 1445 | 18 
88 | -210 3905} -375 7176 |502°| 18 | -314 9240] -377 5757 | 19/6| 17 | -420 6970] 379 1599 | 40-7 | 15 
89 | 304.3704} 375 9226 |20°9| 16 | -417 2053] 377 7649 | 1099) 14] 531 2818| -379 3356 | 77>, | 13 
40 | -403 6615| -376 1291 13 | 525 2853] °377 9556 12 | +648 0989} °379 5127 ll 
41 | 508 6058 -376 3370 |2078| 11 | -639 4542] -378 1475 | 1218] 10 | 771 5487-379 6909 | 1787! 9 
42} 6195764] -376 5458 |50°?| 8 | -760 1977] -378 3403 |1828| 7 | -902 0674] -379 8699| 197| 7 
48 | -736 9806] -376 7555 |20°7| 5 | -887 9308} -378 5338 |1235) 5 | 2-040 1318] -380 0497 | 1297] 5 
44 | 861 2638] -376 9657 |319?) 3 | 2-023 1367] -378 7279 | 1941) 9 | -186 2627] -380 2299 | 1902| 9 
992 9140] 377 1762 166 3448] 378 9222 341 0309 | 380 4103 | 
? v) 


log F (r, v) 


1803 8114 
804 7405 
*807 5297 
812 1842 
818 7130 
827 1285 


837 4469 
*849 6881 
863 8758 
“880 0376 
*898 2051 


918 4141 
940 7047 
965 1215 
‘991 7138 
0°020 5357 


‘051 6467 
085 1115 
121 0005 
"159 3904 
‘200 3641 


244 0113 
290 4293 
*339 7229 
*392 0053 
“447 3985 


506 0343 
568 0547 
633 6129 
"702 8740 
776 0162 | 


*853 2318 } 
934 7285 } 
1-020 7304 
111 4801 
207 2399 } 


*308 2938 
“414 9495 
527 5412 
646 4313 | 
"772 0144 


‘904 7199 
2045 0157 f 
‘193 4131 | 
350 4709 | 
‘516 8011 | 


log H (r, v) 


0°376 8754 
376 8783 
376 8871 
376 9018 
376 9222 
376 9485 


376 9805 
377 0183 
°377 0617 
377 1108 
377 1655 


377 2256 
‘377 2912 
377 3622 
377 4384 
377 5199 


377 6064 
377 6979 
377 7942 
377 8953 
*378 0011 


378 1113 
378 2259 
378 3448 
378 4677 
378 5946 


378 7252 
378 8595 
378 9973 
*379 1383 
379 2825 


379 4296 
379 5795 
379 7320 
379 8869 
*380 0440 


380 2031 
380 3641 
380 5267 
*380 6907 
*380 8560 


381 0223 
381 1894 
*3881 3572 
381 5254 
381 6938 
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Tables of the G (r, v)-Integrals 


TABLE LIV—(continued). 


A2 


log F (r, v) | log H (r, v) 


| log F (r, v) | log H (r, v) 


29 1°790 2485 } 0°378 2941 28 1°777 4825 | 0°379 5425 26 
88 59 § °791 24364 °378 2969 89 55 | °778 54386} °379 5450 78 52 
14¢| 58 | "794 2308 | °378 3051 137 55 | °781 7289] °379 5528 129 52 
205 | 58 "799 2158 f +378 3188 192 55 | °787 0445 | °379 5657 181 51 
262 | 8 *806 2081 # °378 3380 246 54 9 °794 5004) °379 5838 939 51 
58 | °815 2211} °378 3626 54 | ‘804 1110] °379 6070 51 


300 


378 57 826 2719} °378 3927 354 54 | °815 89459 °379 6352 333 51 
435 | Of | “839 3819] °378 4281 408 53 | ‘829 8736] °379 6686 384 50 
491 | 06 | 8545764] 378 4688 460 53 § 846 0751} °379 7070 433 50 
547 56 | °871 8848} °378 5149 513 52 {| °864 5306] °379 7503 483 49 

55 | ‘891 3410} °378 5661 52 | 885 2758} °379 7986 49 


fe 54] -912 9831] +378 6226 ae 651 | -908 3516] -379 8517 as 48 
oro | 54 | 936 8541] 378 6841 | 61} 50 | 933 8035] 379 9096] B20 | 47 
veo | 53 | 963.0016] -378'7507| $88) 49 | -961 6821] 379 9723 | O75 47 
iva | 52 | “991 4782] 378 8222] 725! 49 | -992 0436] “380.0396 | 275 | 46 

51 | 0-022 3418] -378 8985 48 | 0-024 9495 | +380 1115 45 


a 50 | -055 6559} -378 9796 a 47 | -060 4672} °380 1878 fhe 44 
3e4| 49 | “091 4895] -379 0654] Bo°| 46 | -098 6704] “380 2686] 827 | 43 
lo11 | 48. | “129 9181} -379 1558 | 30° | 45 | +139 6392] “380 3537| 503 | 42 
1057 | 464 ‘171 0234] -379 2506 | 258] 43 | -183 4606] “380 4430| 933) 41 

45 | -214 8939 | -379 3498 42 | -230 2288] °380 5363 40 


102 | 44 | -261 6258] 379 4532/1034) 41 | 280 0460] 380 6336 | 573 | 39 
1126) 43 | -311 3226) -379 5606 | 1°75) 40 | -333 0225] “380 7348 | 1945| 37 
138° | 41 | -364 0964) 379 6721 |1118) 38 | -389 2774] -380 8397 | 1552 | 36 
1229 | 39 | -420 0681] 379 7874|11°3) 37 | -448 9393] 380 9482 | 195 | 35 

38 | -479 3681) “379 9063 | -5121471| 381 0602 33 


1307] 36 | -542 1372] -380 0280 | 1225! 34 | -579 0504] “381 1756 Hee | a2 

1343 | 34 | -608 5269] -380 1548 | 12°?| 33 | -649 804] 381 2041 | 1519] 31 

1377 | 33 | -678.7007 | 380 2839 1292) 31 | -724 6013| 381 4157 | 1545 | 29 

1411 31 | -752 8356] “380 4162 | 1323 | 29 | -803 6106] “381 5402 | 1573 | 28 
30 | -831 1213} -380 5514 887 0408} 381 6674 
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1499 28 § ‘913 76334 °380 6893 1405 26 | ‘9751103§ °381 7973 1323 24 
1525 26 | 1:000 98344 °380 8299 1430 24 | 1-068 0549 4 °381 9296 1346 23 
1549 24 | 093 02114 °380 9729 1452 23 | °166 1294] °382 0642 1367 21 
1571 22} °190 13524 ‘381 1181 1473 21 | ‘269 60924 382 2009 1387 20 

20 | °292 6060} °381 2654 378 7922] °382 3395 18 


1591) 1g} -400 7368] -381 4146 | 1492) 17 | -494 0009] “382 4800 | 1755) 16 
1610) 17 | -514 8561 | -381 5655 | 179? | 15 | -615 5849] 382 6220] 1435) 14 
1626) 14 | -¢35 3206] 381 7180 | }99q| 13 | -743 9235) -382 7655 | 1443 | 13 
1640] 9 | 762.5175] -381 8718 |1725| 12 | 679 4285] 382 9102 | 7458] 11 

11 | 896 8681} “382 0267 | 2-022 5477] -383 0561 9 


Gb f 5 i 
es 8 | 2-038 8307 | ‘382 1826 a 8 | -173 7686} °383 2028 ye 7 
1671) g | -188 9051] -382 3393 | 154] 6 | “333 6229] -383 3503 7465) 6 
1678) 4 | -347 6370] 382 4906 | |P79| 4 | 502 6906} -383 4984] 1484/4 
1662) 9 | -515 6232] -382 6043 | 1275] 2 | 681 6063] 3836468 | 1464] 2 
| 693 5170] °382 8122 871 0649} °383 7953 


Tables for Statisticians and Biometricians 


¢° 
log H (r, v) 
O | 1°765 4249 } 0°380 6494 
1 ‘766 55204 °380 6518 
24 -769 9355] 380 6591 
8} °775 5818} °380 6713 
4} °783 5015} -380 6884 
5 ‘793 7099} +380 7103 
6 | °806 2262} °380 7370 
7 | °821 07464 -380 7685 
8 | °838 2835} -380 8048 
9} ‘857 88634 +380 8457 
10 | ‘879 9209f +380 89138 
11 4 °904 4307} +380 9415 
12 4 °931 4638} -380 9962 
13 } ‘961 O741 9 °381 0554 
14} ‘993 3209} -381 1190 
15 } 0'028 2696} +381 1869 
16 } °065 9915} +381 2591 
17 | °106 5648} +381 3354 
18 | +150 07444 °381 4157 
19 | °196 6125} °381 5001 
20 | °*246 2790] °381 5882 
21} ‘299 1823} °381 6802 
22 | °355 4891 § +381 7757 
28 | °41517584 °381 8749 
244 °478 52884 -881 9774 
25 | °545 64514 °382 0832 
26 | °616 68383} °382 1921 
27 | °691 81454 :382 3041 
28 | °771 2230} -382 4189 
29 } °855 10784 °382 5365 
80 | °943 6834] °382 6567 
$1 | 1:037 1813} °382 7794 
82] °135 85134 °382 9043 
88 | 239 963864 °383 0314 
34} °349 8099 | °383 1605 
85 | °465 70604 °383 2915 
86 | °587 99374 +383 4241 
87 | °717 04854 383 5583 
88 | °8538 25714 °383 6938 
389 | °997 0711] °383 8305 
40 } 2°148 9600} 383 9683 
41} 309 44034 +384 1069 
21 ‘47907544 °384 2462 
48} ‘658 4799} -384 3860 
44} °848 32634 °384 5262 
45 4 3'049 3507 | °384 6665 


TABLE LIV—(continued). 


log F'(r, v) 


1:754 0014 
“755 1945 
“758 7762 
"764 7532 
‘778 1869 
783 9431 


"797 1925 
*812 9104 
831 1269 
851 8772 
875 2015 


‘901 1455 
929 7603 
961 1026 
995 2351 
0':032 2269 


072 1535 
115 0974 
161 1483 
210 4036 
262 9690 


318 9588 
378 4966 
441 7157 
508 7603 
579 7858 


*654 9597 
°734 4627 
*818 4896 
‘907 2506 
1:000 9723 


099 8993 
204 2956 
314 4464 
430 6601 
653 2702 


682 6377 
*819 1539 
963 2435 
2115 3673 
‘276 0267 


445 7673 
"625 1841 
814 9263 
3015 7041 
"228 2952 


log H (r, v) 


0°381 6376 
*381 6399 
381 6469 
*381 6584 
381 6746 
381 6954 


381 7207 
*381 7505 
*381 7849 
*381 8237 
*381 8669 


*381 9144 
381 9663 
*382 0224 
*382 0826 
*382 1470 


*382 2154 
*382 2877 
*382 3638 
382 4437 
382 5273 


*382 6144 
382 7049 
*382 7988 
382 8960 
*382 9962 


*383 0994 
*383 2055 
*383 3143 
*383 4257 
383 5396 


*383 6558 
*383 7742 
383 8946 
384 0170 
*384 1411 


*384 2667 
384 3938 
384 5222 
384 6518 
384 7823 


384 9136 
385 0455 
385 1780 
385 3108 
385 4437 


A 


r=20 
A? | log F(r,v) flog H(r,v) | A A2 
1-743 1485 | 0°382 5253| 99 

46 | -744 4077] -3825275| 6-| 44 
46 | *7481876| -382 5341] 45,| 44 
46 | -754 4955] -3825451| 354 | 44 
46 | -763 3431] “382 5605 j57| 44 
46 | -774 7474] °382 5802 43 
45 | -788 7299} 382 6042 Sey 43 
45 | 805 3174] 382 6326 | 35,| 43 
45 | 8245417] 382 6652) $a4| 42 
44 | -846 4398] -3827021| 457 | 42 
44] -871 0541| -382 7432 41 
43 | -898 4326] °382 7883 5 41 
42 | 998 6293] -382 8376 | fo5| 40 
42 | -961 7039] “382 8909) p23 40 
41 | -997 7224] -382 9482] 21°] 39 
40 | 0-036 75744 “383 0093 39 
39 | -078 8894] °383 0743 ee 37 
38 | 1242043] 383 1430] 70, | 37 
38 | -172 7969] ‘383 2153] 725] 36 
37 | -224 7609] "383 2912| 402) 35 
36 | -280 2346 | 383 3706 34 
35 | -339 3115] °383 4534 ae 33 
33 | -402 1306] -383 5394) 860) 32 
32 | -468 8327] 383 6286 | 83-| 31 
31 | °539 5695] -383 7209 | 973) 30 
30 | -614 5047 | °383 8162 28 
29 | -693 8148 | -383 9142 eee 27 
27 | -777 6902] “384 0150 | 1908] 26 
26 | 866 3362 -384 1184/1985] 95 
25 | -959 9740] “384 2243 | 19°] 23 
23 | 1-058 8424] -384 3395 22 
22 | 16319924 384 4429 age 21 
20} -273 3224] 384 5554|1175| 19 
19 | -389 5124] -384 6698 | 1145| 18 
17 | 512.0941} °384 7860 | 1595 | 17 
16} -641 4188] -384 9039 15 
14] -777 8668] 385 0233 vn 14 
13 | -921 8503] -385 1440 | 1908 | 12 
11 | 2-073 8165] -385 2660 | 192°] 11 
10 | +234 2509] -385 3891 | 1281) 9 
8 | -403 6815 | -385 5130 8 
7 | -582 68314 -385 6378 al 6 
5 | -771 8892] -385 76321204] 5 
3 | -971 9629] -385 8890 3 
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TABLE LIV—(continued). 


r=21 r= 22 7 =23 
¢° 
log F(r,v) | logH(r,v) | A | A? | logF(r, v) | logH(r,v) | A | A2 | log F(r, v) | log H(r, v) 
0 | 1-732 8121 | 0383 3271] 9, 1-722 9451 | 0384 0548| 4, 1-713 5069 | 0384 7182 
1} 7341352] -383 3292] @3| 42 | +724 3364] -3840568| 2°| 40] -714 9643] “384 7202 
2] -7381155} -383 3354] ,57| 42 | +728 5130] -3840628| ,6°| 40] -719 3391] -384 7259 
3 | 7447542] 383 3459 | 348 | 42 | -735 4826} -384.0728| j70| 40 | -726 6397] “384 7355 
4] -754 0660] -383 3606] j28| 41] -745 2584] 384 0867| 179| 40] -736 8708] 384 7488 
51 -766 06831 383 3793 41 | -757 8590] °384 1047 39 | °750 0786 | -384 7660 
6 | -780 7641} -383 4022 ca 41 | -773 3082) -384 1266 Ps 39 | 766.2613] -384 7869 
7} -798 2414] -383 4293 | 3/9 | 41 | -791 6354] “384 1523 | 30° | 30 | -785 4585] -384 8116 
8] -818 4736] “383 4604] 3-1] 40] -812 8757] -384 1820] 33/| 38 | -807 7070] -384 8400 
9} 8415196] 383 4955 3°°| 40 | -837 0698} -384 2155 33° 38 833 0493 384 8721 
10| ‘867 4241] -383 5346 39 | -864 2646| -384 2529 ‘861 5 
11 | -996 2374] -383 5776 oe 39 | -894 5129] -384 2940 on 37 | -893 2180] -384 9471 
12] -928 0162] “383 6245 | Fo. | 38 | 927.8740] -384.3388| 49°] 37 | -928 1617] -384 9899 
13 | -962 8233] “383 6753 Py. | 38] -964 4139] -3843872| £5) | 36 | 966 4246] -385 0363 
14 | 0-000 7283] 383 7299 | F25| 37 | 0-004 2054] 384 4393] 221| 35 0-008 1129 380 0861 
15 | -041 80741 -383 7881 36 | -047 3287] °384 4949 35 | -05 
16} -086 1444] 383 8500 ey 36 | -093 8713} -384 5540 oe 34 | -102 0289] -385 1958 
17 | 133 8306] 383 9154| 695) 35 | -143 9291] -384 6164| 629) 33 | -154 4586] -385 2556 
18 | 1849653] -383 9843 | 53) 34 | -197 6061] -384 6822| 60,| 32] -210 6783] 385 3185 
19 | -239 6563] -3840566| 723| 33 | -255 0156] -3847513| °20/ 31 3270 8064 385 3845 
20} -298 02081 -384 1322 32 | -316 2801! -384 8235 31| - 
21 | -360 1851] -384 2111 hg 31] 381 5322} -384 8987 ae 30 | -403 3116} -385 5256 
22} -426 2861| -384 2930) 32° 30} -450 9155] -3849770| {°7| 29] -475 9774] 385 6004 
23 | -496 4716| -3843780| §°5| 29 | -5245848| -385 0581 | 834| 28] -553 1308] “385 6780 
241 5709011] 384 4659 28 | -602 7073] -385 1420) $22) 27 | -634 9466] -385 7583 
251 -649 74641 -384.5566| 997] 97 | -6g5 4632) -385 2286 26 | -721 6136] -385 8411 
26 | °733 1933] °384 6500 ae 26 | -773.0472] °385 3178 om 25 | -813 3351] 385 9264 
a7 | 821 4416] -3847460| 28° | 95 | -865 6689] -385 4094 91° | 24] -910 3304] “386 0141 
28 | 9147070] -384 8445 | ,P°? | 23 | -963 5543] -385 5034| 92°| 22 | 1-012 8362] -386 1040 
29 | 1-013 2292] -384 9453 | 199° | 22 | 1-066 9472] -385 5996 | Oo%| 21] -121 1074] -386 1961 
30 | 117 2380] 385 0484 21} -1761108| -385 6980 20 | -235 4191) -386 2902 
1052 1004 : 
$1 | -227 0250] -385 1535 20 | -291 3286! -385 7984 19 | -356 0681} -386 3862 
32 | -342 8756] -385 2607 Se 18 | -412 9072] -385 9007 SH 18 | -483 3750] -386 4840 
33 | -465 1055] -385 3696 | 9°? | 17 | 5411773] -386 0047 | 1527 | 16 | -617 6859] 386 5836 
8} | “594 0558 | 385 4803 | 7195] 16 | 676 4967 | 386 1104 | 1979 | 10 799 3748 386 6846 
35 | °730 0957} °385 5926 14} -819 2593] -386 2175 : 386 7 
1137 1085 a a 
36) -873 62481 385 7063 13 | -969 8630] -386 3261 12 | 2-066 5394] 3 
37 | 2-025 0761] 385 8213 ape 12 | 2198 7827] -386 4359 ree 11 | -232 9279] -386 9960 
38 | 184.9195] -385 9375 | T18| 10 | -296 5039] 386 5468 /199| 10 | -408 5272] -387 1021 
39 | 353 6651] -386.0547| 112") 9 | 4735612] -386 6586 | 1y55| 8] ‘593 8968] “387 2091 
40 | -531 8676| -386 1728 71 -660 5361! -386 7713 7 | -789 6446 | -387 3169 
1188 1134 996 4325 | -387 4954 
720 1308| +386 2916 6 | -858 0615 | +386 8848 6] -99 
< 919 1130} -386 4110 | 1194! 4 | 3-066 8272] -386 9987 | 1]4,| 4 | 3214 9823| -387 5344 
48 | 3-129 5327| -386 5308 |29°| 3 | -287 5865] 3871131) 1;4,| 3 | 4460817] 387 6438 
4h | 3521756 | 386 6510 | to03| 2] “521 1629] “387 2278|3)44| 1] ‘690 5919] “387 7535 
587 9021] -386 7712 768 45801 387 3426 949 4561 | -387 8633 


134 


Tables for Statisticians and Biometricians 


¢° 
log F (r, v) | log H (r, v) 
O | 1°704 4618 |} 0°385 3256 
1} °705 9852] -385 3275 
2] °710 5584] -385 3330 
8} °718 1899} -385 3421 
4] °728 8942} -385 3549 
5} °742 6914] -385 3714 
6} °759 6077] -385 3915 
7 | °779 6750] -885 4151 
& | ‘802 9317] -385 4423 
9} °829 4225] +385 4730 
10 | ‘859 1983] -385 5073 
11 | ‘892 3170] -385 5450 
12} °928 8434] -385 5860 
13 | ‘968 8495] +385 6305 
Ly | 0012 4148 | +385 6782 
15 | ‘059 6268] 385 7292 
16 | ‘110 5814] -385 7834 
17 | °165 3831] -385 8406 
18 | °224 1458] -385 9009 
19 | °286 9928} -385 9642 
20 | °354 05834 +386 0304 
21 | °425 4870} -386 0994 
22 | ‘501 4356] +386 1711 
23 | 582 0734} +386 2455 
24 | °667 583804 +386 3225 
25 } “758 1612} -386 4018 
26 | °854 0205} -386 4836 
27 | *955 3899} -386 5676 
28 | 1:062 51634 -386 6538 
29 | °175 6661} -386 7420 
30 | °295 1263} -386 8322 
31 | °*421 2069} -386 9242 
32 | °554 2426] -387 0180 
88 | °694 5945] -387 1184 
34} *842 6534} 387 2102 
385 | °998 8417] -387 3085 
86 } 27163 6169 | -387 4080 
387 | °337 4747] +387 5086 
38 | 520 9526] -387 6103 
89 | °714 6347] -387 7128 
40 | °919 1558] -387 8162 
41 | 3°135 2068} -387 9201 
42 | 363 5411] +388 0246 
43} 604 9809} °3888 1295 
4A} *860 4254] +388 2346 
4'130 8591 | °388 3398 


A2 


TABLE LIV—(continued). 


log F (r, v) 


1695 7781 
697 3569 
“702 1393 
LORLOLS 
“721 2704 
"735 6660 


“753 3158 
"774 2534 
"798 5185 
826 1578 
857 2243 


891 7784 
929 8876 
‘971 6270 
0017 0795 
066 3362 


194071 
176 6711 
237 9768 
303 5430 
373 5093 


448 0267 
527 2584 
“611 3809 
“700 58438 
“795 0741 


895 O715 
1000 8153 
112 5627 
230 59138 
3855 2004 


486 7129 
625 4776 
‘771 8709 
926 3001 
2089 2053 


261 0633 
442 3906 
633 7476 
835 7426 
3049 0373 


274 3517 
512 4708 
“764 2515 
4-030 6307 
312 6342 


log H (r, v) 


0°385 8838 
*385 8855 
*385 8908 
385 8996 
385 9119 
385 9277 


385 9470 
385 9697 
385 9958 
386 0253 
386 0582 


386 0943 
*386 1338 
*386 1764 
386 2223 
386 2712 


386 3232 
386 3782 
386 4361 
*386 4969 
386 5604 


386 6267 
386 6955 
386 7669 
386 8408 
386 9170 


*386 9955 
387 0762 
387 1589 
387 2436 
387 3302 


387 4185 
387 5085 
387 6001 
387 6931 
387 7874 


387 8829 
387 9795 
388 O771 
388 1756 
388 2748 


388 3746 
*388 4749 
388 5756 
*388 6765 
888 7775 


A 


18 
53 
88 
123 
158 


193 
227 
261 
295 
329 


362 
394 
427 
458 
489 


520 
550 
579 
608 
635 


662 
689 
714 
739 
762 


785 
807 
827 
847 
866 


883 
900 
916 
930 
943 


955 
966 
976 
985 
992 


998 
1003 
1007 
1009 
1010 


35 
35 
35 
35 
35 


35 
34 
34 
34 
33 


33 
32 
32 
31 
31 


30 
29 
29 
28 
27 


26 
25 
25 
24 
23 


22 
21 
20 
19 
18 


17 
16 
14 
13 
12 


1687 4284 
689 0840 
694 0540 
“702 3476 
‘713 9805 
“728 9746 


‘747 3581 
"769 1658 
"794 4395 
823 2272 
855 5847 


891 5743 
‘931 2665 
‘974 7393 
0:022 0791 
‘073 3806 


128 7480 
188 2945 
252 1435 
*320 4290 
393 2963 


470 9025 
653 4176 
641 0250 
"733 9226 
832 3242 


936 4600 
1:046 5783 
“162 9470 
285 8547 
‘415 6129 


552 5576 
697 0516 
*849 4867 
2°010 2864 
179 9088 


358 8499 
547 6471 
746 8833 
957 1916 
3°179 2602 


413 8384 
661 7426 
923 8647 
4:201 1786 
"494 7524 


r=26 


log H (r, v) 


0°386 3984 
386 4001 
*386 4052 
386 4136 
386 4254 
386 4406 


*386 4591 
386 4810 
386 5061 
386 5345 
386 5661 


386 6009 
386 6388 
386 6798 
386 7239 
386 7710 


*386 8210 
386 8738 
*386 9295 
*386 9880 
387 0491 


387 1128 
387 1790 
*387 2477 
387 3187 
387 3920 


‘387 4674 
387 5450 
387 6246 
387 7060 
‘387 7893 


387 8742 
387 9608 
388 0488 
388 1382 
388 2289 


388 3208 
*388 4137 
388 5075 
“388 6022 
388 6975 


388 7935 
388 8900 
388 9868 
389 0838 
*389 1810 


17 
51 
85 
118 
152 


185 
218 
251 
284 
316 


348 
379 
411 
440 
471 


500 
529 
557 
584 
611 


637 
662 
687 
710 
733 


755 
776 
796 
815 
833 


850 
865 
880 
894 
907 


919 
929 
938 
947 
954 


960 
964 
968 
970 
972 


eb PO DATIOOr 
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TABLE LIV—(continued). 


r=27 r= 28 r=29 
¢° 
log F(r,v) | log H(r,v) | A | A® | log F(r, v) J log H(r,v) | A | A? | logi(r,») | log H(r,v) | A A? 
1-679 3877 | 0°386 8744 1-671 6341 | 0-387 3160 T-664 1478 | 0-387 7268 
1 | -681 1094 386 8760 | 18 67 387 3176| 18 | 31 | -666 0017] -387 7283 | 19 | 30 
1] -681 1094} -386 8760| 4° | 33] 673 4219 a 46 | 2° 
2] -686 2778] -386 809/ 6) | 33] °678 7887| “387 3293] 7) | 31] 671 5669] -387 7328] 76 
$} -6949025| -386 8891) ,°) | 32 | -687 7445] 387 3301 | 1/5 | 31 | 680 8538| -387 7404] 142 | 30 
4} 706 9998] 386 9005 | t46 | 32] 700 3062] -387 3411 | 14) | 31 | *693 8799] -387 7510 | 356 | 30 
5 | -722.5923] -386 9151 32] 7164973) °387 3552 31 | 710 6695] -387 7647 30 
178 172 , saricia ee ss 
6 | -741 7096} -386 9329 32 | -736 3483] 387 3724| 549 | 31 | “731 2544] 3 jes 
7 | -764 3877] -386 9539 | 310 | 32 | -759 8968] 387 3927| 555 | 30 | 755 6734] 387 8008 | 59° 30 
8} -790 6698} -386 9781 | 57% | 31 | -787 1876] -387 4160| 55; | 30] -783.9728] -387 8234 | 5-4 | 29 
9} 8206063] -387 0055 | 373 | 31 | -818 2728] 387 4424| 59 | 30] -816 2068] 387 8488 | 523 | 29 
10} -854 2546 | -387 0359 31 | °853 2121} °387 4717 30 | -852 4372] -387 8772 29 
335 323 rag Oe Wes 
11] -891 6799| +387 0694 30 | -892 0731] -387 5041 | 323 | 29 | -892 7340] -387 9084 | 345 
12| -932 9552] -387 1059 | 36° | 30 | -9349315| -287 5303 | $37 | 29 | -937 1757] -387 9424 | 363 | 28 
18 | 978 1615] -387 1454| 39° | 29 | -981 8715] -387 5774 | ‘tog | 28 | 985 8495] -387 9792 | S95 | 27 
14 | 0-027 3887] -387 1879 | 425 | 29 | 0-032 9863] -387 6183 | 4a | 28 | 0-038 8519] “388 0187 | Joo | 27 
15 | -080 7353} -387 2332 28 | -088 3780| °387 6620 27 | -096 2888] -388 0609 26 
ae zs 158 2763} -388 1057| 405 | 26 
16 | +138 3092 | -387 2814 28 | 148 1586] -387 7084| 45, | 27 | “158 2763] -388 aa 
17 | -200 2283] +387 3323 | 799 | 27 | -212 4505] 387 7576 | 5), | 26] -224 9410] -388 1531] gq | 25 
18 | -266 6208 | -387 3859 | 523 | 26 | -261 3865] -387 8093 | 543 | 25 | -296 4208] -388 2031 | 594 | 25 
19 | -337 6258] -387 4422 | P62 | 26 | -355 1112] 387 8635 | Fen | 25 | -372 8653) 388 2555 | 545 | 24 
20 | -413 3944] -387 5010 25 | -433 7811] °387 9203 24 | 454 4367| 388 3103 23 
Gls : a 388 3674 | a4 | 23 
21| -4940896} -387 5624 | P23 | 94] +517 5657] -387 9794| G15 | 23 | “541 3106] °3 abi 
22 | -579 8882] -387 6261 | Par | 24 | -606 6479 | “388.0409 | Gag | 23 | °633 6767] “388 4268 | Gig | 22 
23 | -670 9806| -387 6923 | 691 | 23 | -701 2256| -388 1047] geo | 22 | °731 7398] 388 4883 | g57 | 21 
24 | *767 5727) +387 7607 | neq | 22 | 8015122) -388 1706 | Gey | 21 | -835 7212] -388 5520| G57 | 20 
25 | -869 8863] -387 8312 21 | -907 7380] “388 2387 20 | -945 8594] 388 6177 20 
on ae 062 4115 | -388 6854 | 672 | 19 
26 | 9781616] -387 9039 20 | 1-020 1512] 388 3088 | 45, | 19 | 1-062 41 aoe 
27 | 1-092 6538] -387 9786| 747 | 19 | 130 0194] -388 3808 | 735 | 18 | “185 6549| 388 7550| 71'3 | 17 
28 | 213 6439) -388 0552| 76° | 18 | -264 6312] -388 4547| 75, | 18 | -315 8886] -388 8263| 255 | 17 
29 | 341 4310| -388 1337 | 2°5 | 17 | -397 2979] -388 5303] 773 | 17 | -453 4351] 388 8993 | 747 | 16 
30 | -476 3386 | -388 2138 16 | 537 3550] -388 6077 16 | -598 6420] -388 9740 15 
oe i 751 8846] 389 0501 | Jen | 14 
31} -6187157| -388 2956 15 | -685 1648} -388 6865 | fo7 | 15 | -751 ie 
32} 768 9393] -388 3790 | 823 | 14] -g41 1182] -388 7669 | $75 | 14 | “913 5680] -389 1277] 745 | 13 
33 | -927 4164] -388 4638 | 32° | 13 | 2-005 6375] -388 8487 | g3, | 13 | 2-084 1297] 389 2067] goo | 12 
84 | 2094 5869] +388 5499 12 | 1791790] -388 9317 | eyo | 12] “264 0426] -389 2868] 245 | 11 
35 | -270 9268] -388 6372 | 879 | 11 | -362 2366] -389 0159 11 | 453 8181] -389 3682 10 
SS 7 654.0100] -389 4505 | 825 | 9 
36 | -456 9512 | -388 7257 10 | +555 3447] -389 1012| gps | 10] 65: Res 
37 | -653 2186] -388 8151 | 89° | 9 | -759 0825] -389 1875] og | 9| “865 2184] 3895338 | B1) | 8 
38 | -860 3344] -388 9055 | 9°4 | 8} -974 0781) -3892746| S40 | 7 | 3-088 0940] -389 6179 | gig | 7 
39 | 3-078 9562} -388 9967| 312 | 713-201 0137] -389 3625] 2a 7 | 323 3436) 389 7028 | 555 6 
. . . . 9 4511 . ¢ . 
40 | -309 7991 | -389 0885 6 | -440 6310] -38¢ 
ees 374] - 891 | 4] 8341065] -389 9744 | 88° | 4 
1] -553 6412] -389 1809 6 | -693 7374] 389 5402 | © 65] oe 
j2| 8113309] “399 2738 o29'| 3 | -961 2197 | -389 6298] S95 | 3 | 4111 3678] “389 9608 | B63 | 3 
48 | 4-083 7948] -389 3670 | 292 | 2 | 4-244 0178] -389 7197 | 5) | 24 4045148 -390 0476] go | 2 
44 | °372.0436| -389 4604 | 32% | 1 | -543 2028] -389 8098| goo | 1| 714 6355 “390 1346 | gry | 1 
45 | -677 1878] 389 5540 859 9176 | “389 9000 5-042 92131 -390 2217 
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TABLE LIV—(continued). 
r=30 r=3l r= 32 

¢° 
log F(r, v) | log H(r, v) A? | log F (r, v) | log H(r, v) | A | A? | log F(r, v) | log H (r, v) 
0 | 1-656 9109 | 0-388 1099 1-649 9073 | 0°388 4679] 44 1-643 1226 | 0-388 8034 
1| -658 8309] -388 1113 29 | 651 8935] -388 4604] J5 | 28] 6451748] “388 8048 
2) -6645945]| -388 1157 29 | -657 8555| -388 4736] 7° | 28] -651 3354] “388 8089 
31 -6742196] -388 1931 29 | 667 8048] -388 4808 {4 | 28 | -661 6158] “388 8158 
4 | -687 7031] -388 1333 29 | -681 7598] -388 4906| ,37 | 28 | °676 0352] “388 8254 
5 | -705 0914] °388 1465 29 | -699 7466) -388 5034 23 | -694 6208] -388 8378 
6] -726 4101] -388 1625 29 | -721 7993] -3885189| To. | 28] “717 4073] “388 8528 
7 | +751 6995] -388 1815 29 | -747 9502] -3885372| 5°? | 28 | -744 4379] -388 8706 
3 | -781 0077) -388 2032 28 | 7782762] 388 5583| 355 | 27 | -775 7637] 388 8910 
9 | -814.3906] -388 2278 28 | -812 8080] 388 5822| 52° | 27 | -811 4444] 388 9140 
10 | -851 9121) -388 2552 28 | -851 6207] 388 6086 27 | -851 5483] °388 9397 
11 | -893 6447] -388 2864 27 | -894 7893] °388 6378 mi 26 | -896 1530] -388 9680 
12 | -939 66981 -388 3183 27 | -942 3977] -388 6696 31° | 96 | -945 3449] 388 9988 
13} -9900775) +388 3538 26 | -994 5394] -388 7041| 314 | 26 | -999 2205] -389 0322 
14 | 0-044 9676] -388 3920 26 | 0-051 3173] 388 7410 | 340 | 25 |.0-057 8864] -389 0680 
15 | 104 4498] -388 4398 25 | -112 8450] -388 7805 25 | -121 4595] -389 1062 
16 | -168 6443) -388 4762 25 | +179 2464] -388 8225 ay 241 +190 0681] °389 1469 
17 | -237 68201 -388 5220 241 -250 6573| -388 8668 | 4g, | 23 | 263 8522] -389 1899 
18 | -311 7056] -388 5703 24] -327 2249] -3889136| 404 | 23 | -342 9638] 389 2351 
19 | -390 8701] -388 6209 3 | -409 1093] -388 9626 | <72 | 22 | -427 5684] -389 2896 
20 | -475 34321 -388 6739 22 | -496 4842} -389 0138 22 | -517 8452) -389 3323 
21 | +565 3065) -388 7291 22 | +589 5872] -389 0673 ae 21 | -613 9879} °389 3840 
22 | -660 9566) -388 7865 21} 688 4714] -389 1228| °°6 | 20 | -716 2063] -389 4379 
23 | -762 5053] +388 8460 20 | 7935058] 389 1804| >/° | 20 | -824 7266] “389 4937 
24,1 -870 1816} -388 9076 20 | 9048771] -389 2400| 276 | 19 | -939 7999] -389 5514 
25 | 9842323) -388 9711 19 | 1-022 8405] -389 3015 18 | 1-061 6692} 389 6109 
26 | 1-104 9235 | -389 0366 18 | -147 6710] -389 3648 on 18 | -190 6391 | -389 6723 
27 | +232 54231 -389 1038 17 | -279 6653] -389 4299 | 62? | 17 | -327 0091] “389 7353 
28 | -367 3981) -389 1797 16 | -419 1433] -389 4966 | 697 | 16 | -471 1094] -389 8000 
29 | -509 8245) -389 2433 16 | -566 4498] -389 5649 | 6°3 | 15 | -623 2962] -389 8661 
30 | -660 1814] -389 3155 15 | -721 9568] -389 6348 14] -783 9534] -389 9338 
31 | 818-8570] -389 3891 141 -886 0657] -389 7060 13 | -953 4956] -390 0028 
32| -986 2707) -389 4642 13 | 2-059 2096] 389 7786 | 75° | 13 | 2132 3701 | -390 0732 
33 | 2-162 8749 | -389 5405 12 | -241 8567] -389 8525 | 728 | 12 | -321 0601] “390 1447 
34 °349 1593] -389 6180 11 | -434.5127] -389 9275 | 70° | 11 | -520 0879] “390 2174 
35 | +545 65291 -389 6966 101 -637 7246] 390 0035 10 | -730 0183) °390 2911 
36 | -752.92881 -389 7762 9 | -852.0847] -390 0806 oy 9 | -951 4628] +390 3657 
37 | -971 6080) -389 8567 g [3-078 2349] -390 1585| 77? | 8 [3-185 0841} -390 4412 
38 | 3-202 3639] -389 9380 7 | -316 8712] -3909372| 761 | 7] -431 6009] -390 5174 
39 | -445 92771 -390 0201 6 | -568 74941 -390 3166 6 | -691 7938} °390 5944 
40 | -703.0947] +390 1028 5 | -83469154 -390 3966 | 8°° | 5 | -9665111} -390 6719 

832 805 , 

41] -974'7302} -390 1859 | 83% | 4 | 4-115 5919} 390 4771 | Bo, | 4 | 4:256 6765 | “390 7498 
42 | 4-261 7776 | -390 2695 | 886 | 3] -419 4256] -390 5580| £02 | 3] -563 2967] -390 8282 
48 | -565 2668} -390 3534 | 839 | 2 | -726 2571] -390 6302] 812 | 2 | -887 4707] -390 9069 
44} +886 3234] 390 4375 | S11 | 1 [5-058 2499] -390 7206 | 814 | 1 | 5-230 3999] 390 9857 
45 | 5-226 1804] -390 5217 -409 6782 | +390 8021 ‘593 3997] 391 0646 


Tables of the G (r, v)-Integrals 


TABLE LIV—(continued). 


| log F'(r, v) 


log F(r, v) | log H (r, v) log F(r, v) 


log H(r, v) 


1630 1576 1623 9542 


| 


636 5434 | 0°389 1183 0'°389 4146 


0389 6937 


0 
1] -638 6617] “389 1197| 13 | 27 | -632 3421] 380 4150) 1 | 26 | -626 2048] 389 6049 33 | 2 
2] -645 0208] -380 1237| 67 | 27 | -638 8096] 389 4198] %” | 26 | -632 9608] “389 6987| G3 | 25 
$ | -655 6323] -3891304| 87 | 26] -649 8424] -389 4262] $7 | 26 | -644 9348] “389 7050] 3g | 25 
4| 6705163} 389 1397 | 199 | 26 | 665 1908} 380 4303 | 114 | 26 | G60 0478} “389 7138 | 415 | 25 
5 | -689 7005] -389 1516 26 | “6849738 | -389 4469 680 4295 | 
6 | -713 2210] -389 1662 | 148 | 26} -709 2283-389 4611] 142 | 25 | -705 4180] 389 7389] 15. | 25 
7} -741 1222} -389 1835 | 17° | 26 | -738 0001 | “389 4778] 154 | 25 | °735 0604] 389 7551] j47 | 24 
8} -773 4568} -380 2033 | 198 | 26 | -771 3436] “389 4970| 59° | 25 | -769 4129] 389 7738 97; | 24 
9} -810 2865| -389 2256| 224 | 25 | -809 3225] -380 5187] 315 | 25 | -808 5407} “389 7948 | 935 | 24 
851 6818] °389 2505 | 749 | 95 | -852 0090] -389 5429 24 | -852 5188] -389 8183 24 
; 
897 7225] -389 2780| 275 | 25 | -so9 4858] -389 5695 | $0) | 24 | 901 4317] “380 8442 gee 88 
12 | -948 4980] -389 3078 | 222 | 24 | -951 8449| 289 5985 | 3”) | 24 | -955 3744] 389 8724] Jo, | 23 
18 | 0-004 1077} -389 3402 | 323 | 24 | 0-009 1887] 389 6299 | 337 | 23 | 0-014 4525 | 389 9029 | 398 | 23 
14} -064 6615] -389 3749| 377 | 24 | -071 6306] -389 6636 | 34 | 23 | -078 7824] 389 9356 | 350 | 22 
130 2802] “389 4120 23 | +139 2949| -389 6996 23 | +148 4995 | -389 9706 22 
201 0960 -389 4514 | 394 | 93 | -212 3180] 389 7379| fox | 22 | 223 7229] “390 0078 oO tat 
17 | 277 2533] -380 4931 | 427 | 22 | -290 8487| -389 7783 494 | 21 | “304 6270 390 0471] 414 | 21 
18 | -358 9091] -389 5370 | 49° | 22 | -375 0487 | 389 8209| 470 | 21 | “391 3713] 390 0884] 434 | 20 
19 | -446 2340] -389 5830 | 46! | 21 | -465 0938 | -389 8656 | 467 | 20 | 484 1369] 390 1319 | 454 | 20 
539 4127 | -389 6312 20 | 5611746] 389 9123 20 | 5831198] -390 1773 19 
473 
-638 6453 | -389 814 | 502 | 20 | -663 4971] 389 9611| 257 | 19 | 688.5323] 390 2246 lee 
22 | -744 1480| -389 7336 | 22” | 19 | -772 2842] -390 0117] 7o/ | 19 | 800 6039] “390 2738 519 | 18 
23 | 8561542) -389 7877 | O41 | 19 | -887 7765] -390 0643 | 273 | 18 | -919 5823] 300 3248 | Fog | 17 
24} -974 9160] -380 8437 | 56? | 18 | 1-010 2336] “390 1186| Fe) | 17 | 1-045 7350} “390 3776 | 545 | 17 
1-100 7050 | -389 9014 17 | -139 9357] -390 1746 17 | -179 3502] 390 4321 16 
| 561 
233 8145} -380 9600 | 69% | 17 | 277 1848| -390 2824 545 | 16 | 3207390] 390 4881) 57g | 16 
27 | 374 5602] -390 0220| 617 | 16 | -422 2065] “390 2917] goo | 15 | -470 2366] 390 5458 | 597 
28 | 523 2830| -390 0847| 627 | 15 | -575 6518] “390 3525 | Go. | 14 | -628 2047] 390 6049 | Gos | 14 
29 | -680 3501] -390 1489 14 | -7375995] -390 4148 | 693 | 14 | -795 0329) -390 6654 | gig | 13 
30 | 846 1578| -390 2145 | ©°° | 13 | -908 5576] “390 4785 13 | 971 1417] 390 7273 13 
2-021 1335] 390 2815 | 859 | 13 | 2-088 9669} 390 5435 | Ge) | 12 | 2'156 9847 | “390 7904 ale 
s2 | -205 7387 | -390 3497 | 682 | 12 | -279 3029] -390 6097 | G75 | 11 | 363.0516} 390 847 | G54 | U1 
83 | -400 4717} 300 4190 | £23 | 11 | -480 0791] 390 6770] Gay | 11 | “559 8711 | 390 9201) ge | 10 
34 | -605 8714| -390 4895 10 | -691 8509 | -390 7454 | 654 | 10 | 778 0150] 390 9865 | 74 | 9 
35 | -8225204| -3905610| “1° | 9] -o15 2186] -390 8148 9 | 3-008 1016] 391 0539 9 
3-051 0494] -390 6333 | 728 3-150 8322] -390 8850] /9? | 8 | -250 8000} “391 1222 ee 
87 | -292 1420] 390 7065 | 722 | 7 | -399 3963] “3900 9561] 415 | 7] 8068806] 391 1912 | go7 | 7 
33 | 546 5396| -390 7805 | 729 | 6 | -c61 6747| “391 0278| f27 | 6 | 769900] 291 2609] 793] 6 
39 | -815 0471] -390 8551 6 | -938 4971] 391 1002| 755 | 5 | 4-062 1324] 391 3312] 9 | 5 
4-098 5399 | -390 9302] 7°! | 5] 4-230 7654] “301 1732 4} 3631764] -391 4021 4 
<q | 756 : beteniee miata, 
397 9704] 391.0058] 228 | 4] -539 4613] -391 2466 4| csi 1377] 391 4734| Fe | 4 
42 | -7143773] -391 0818 Us 3 | -865 6549 | -391 3203 a 3 5-017 1183] 391 5450] 719 | 3 
7 | 6048 3939) -391 1581| 763 | 2 | 5-210 5144] “391 3043) 745 | 2] 372 3207) 991 6169] 79) | 2 
jy | -402 7596] 301 2345 | 765 | 1 | -575 3166] sol 4686 | 743 | 1} 748.0506] “391 6890 | 755) 1 
45 | 7773311] -391 3111 961 4600 | 391 5429 | 6-145 7749} 391 7612 
18 


138 


log F(r, v) 


1617 9231 
*620 2399 
627 1943 
638 7995 
655 0771 
676 0575 


"701 7800 
"732 2932 
“767 6546 
807 9316 
*853 2010 


903 5502 
959 0766 
0:019 8889 
“086 1070 
°157 8628 


235 3007 
318 5782 
“407 8669 
503 3529 
*605 2380 


713 7407 
*829 0968 
‘951 5615 
1-081 4096 
218 9381 


364 4667 
518 3405 
680 9313 
*852 6402 
2033 8997 


225 1766 
426 9744 
639 8374 
864 3536 
3°101 1591 


350 9424 
“614 4497 
*892 4902 
4185 9427 
495 7624 


822 9894 
5168 7569 
534 3023 
920 9782 
6°330 2655 
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r=36 


log H(r, v) 


0388 9572 
*389 9584 
389 9620 
389 9682 
389 9767 
389 9877 


*390 0011 
390 0168 
*390 0350 
390 0555 
390 0783 


*390 1035 
390 1309 
*390 1605 
*390 1924 
*390 2264 


390 2625 
390 3007 
390 3409 
390 3832 
390 4273 


390 4733 
390 5212 
390 5708 
390 6221 
*390 6750 


390 7296 
390 7856 
*390 8431 
*390 9019 
*390 9621 


391 0234 
*391 0859 
*391 1495 
*391 2141 
391 2796 


391 3460 
*391 4131 
*391 4809 
391 5492 
*391 6181 


‘891 6874 
391 7571 
391 8270 
391 8971 
391 9673 


A2 
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TABLE LIV—(continwed). 


log F (r, v) 


T°612 0550 
614 4378 
*621 5908 
633 5272 
*650 2694 
“671 8485 


*698 3051 
"729 6890 
“766 0594 
807 4855 
854 0464 


905 8318 
962 9420 
0-025 4886 
093 5948 
167 3965 


247 0418 
*332 6929 
“424 5260 
522 7325 
627 5199 


739 1128 
857 7536 
983 7045 
1117 2483 
*258 6900 


‘408 3585 
*566 6085 
"733 8222 
*910 4119 
2096 8223 


293 5330 
501 0620 
"719 9685 
950 8571 
3194 3816 


“451 2499 
"722 2290 
4:008 1507 
309 9183 
628 5140 


965 0066 
5°320 5613 
696 4499 
6094 0627 
514 9222 


log H (r, v) 


0390 2063 


390 2074] 35 
390 2110] 26 
390 2170| 69 
*390 2253 107 
390 2360 


130 
154 


*390 2490 
390 2643 
*390 2820 
390 3020 
390 3242 


200 
222 


245 


390 3486 
*390 3753 
*390 4041 
*390 4351 


390 4682 | 234 


352 
372 
391 
411 
430 


390 5034 
390 5405 
390 5797 
390 6208 
390 6637 


448 
466 
483 
499 
515 


390 7085 
390 7551 
*390 8033 
*390 8532 
390 9048 


530 
545 
559 
573 
585 


390 9578 
391 0123 
391 0682 
391 1255 
391 1840 


597 
608 
619 
628 
637 


646 
653 
659 
665 
670 


391 2437 
391 3046 
391 3664 
391 4293 
*391 4930 


891 5576 
391 6229 
*391 6888 
391 7553 
391 8224 


674 
678 
680 
682 
683 


*391 8898 
391 9576 
392 0256 
*392 0938 
392 1621 


log F (r, ») 


1-606 3413 


24 | °608 7902 
24} °616 1417 
24 | °628 4093 
24 | °645 6161 


667 7940 


23 | °694 9847 
23 | °727 2393 
23 | °764 6187 
23 | °807 1940 


855 0464 


22 | °908 2680 
22 } ‘966 9620 
21 | 0:031 2429 
21} 101 2374 
21 | ‘177 0849 


258 9378 
346 9624 
441 3400 
642 2671 
649 9569 


“764 6400 
*886 5655 
1016 0028 
153 2423 
298 5974 


*452 4059 
615 0321 


"786 8688 
968 3394 
2°159 9006 


362 0454 
675 3055 
*800 2556 
3037 5167 
‘287 7604 


651 7138 
*830 1647 
4123 9677 
434 0507 
"761 4223 


5107 1807 
“472 5225 
858 7544 

6267 3043 

699 7361 


fh bo Co OO RARMHOT WOCO 


log H (r, v) 


0.390 4421 
390 4433 
390 4468 
*390 4526 
*390 4607 
390 4711 


390 4837 
390 4987 
*390 5159 
390 5353 
*390 5569 


390 5808 
390 6067 
390 6348 
390 6650 
390 6972 


390 7314 
390 7676 
*390 8057 
*390 8457 
390 8876 


390 9312 
390 9765 
391 0235 
391 0721 
391 1223 


391 1739 
*391 2270 
391 2815 
391 3372 
391 3942 


391 4523 
391 5115 
*391 5718 
*391 6330 
*391 6950 


391 7579 
*391 8215 
391 8857 
“891 9505 
392 0157 


392 0814 
392 1474 
*392 2136 
392 2800 
392 3465 


104 


127 
149 
172 
194 
216 


238 
260 
281 
302 
322 


342 
362 
381 
400 


418 


436 
453 
470 
486 
502 


517 
531 
545 
557 
570 


581 
592 
603 
612 
621 


629 
636 
642 
648 
653 


657 
660 
662 
664 
665 


RD bd & POD ADT mow 


18—2 
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TABLE LIV—(continued). 
r=39 r=40 r=41 
¢° 
log F(r,v) | logH(r,v)| A log F'(r, v) | logH(r,v) | A | A? | log F(r,v) | log H(r,v)| A | A? 

0 | 1-600 7740 | 0-390 6658} 4 1595 3459 | 0°390 8782 | 4, 1:590 0501 | 0°391 0801} 4, 

1} 603 2891] 390 6669| 31 597 9271 | 3908793 | 35 | 22] -592 6975] 391 0812) 35 | 21 
2] -610 8391} -390 6703| 3 -605 6756] -390 8826 | 2 | 22} -600 6445] -391 0844] $7 | 21 
3 | 623 4380] -390 6760] 7° “618 6058} -390 8881| y | 22} -613 9059] 391 0898] oF | 21 
4] -641 1093] -390 6838 | 29 636 7416} -300 8958 | 44 | 22| -632 5064] 3910973] 9 | 21 
5 | -663 8860} -390 6940 660 1171 | -390 9057 22} -656 4807] “391 1069 21 

6 | -691 8107} -390 7063 | 174 688 7760] 390 9177 | 129 | 22 | -685 8737] -391 1187 | 739 | 21 

7} -724 9361] -390 7209 | 146 722, 7721 | 390 9319 | Tes | 21 | -720 7406] -391 1325 | 755 | 21 

8 | -763 3246] -390 7377 | 160 762, 1697 | 390 9483 | ee | 21 | -761 1472] 391 1485 | 126 | 21 

9 | 807 0490} -390 7566 | 28? 807 0434] -390 9667 | 589 | 21 | 807 1702] 391 1665 | 55, | 20 
10 | 856 1930} -390 7777 857 4789 | -390 9873 21} -858 8973} -391 1865 20 
11 | -910 8510} -390 8009 | 525 918 5732 | -391 0099 | 228 | 20 | -916 4280] 391 2086 | $21 | 20 
12 | -971 1287] -390 8262 | 5°3 | 21 | -975 4348] -391 0346 | 567 | 20| -979 8734| “391 2327 | 36 | 20 
18 | 0-037 1440] -390 8535 | 374 | 20 | 0-043 1845] -391 0612 | 594 | 20 | 0-049 3576 | “391 2587 | eo | 19 
14 | “109 0268] -390 8829 | 374 116 9556} -391 0899 | 352 | 19 | 125 171} 391 2867 | 54 | 19 
15 | ‘186 9202} -390 9143 +196 8949 | -391 1205 19 | -207 0023} -391 3165 19 

n 9S 

16 | -270 9806] -390 947 | 338 283 1630} 391 1530 | 225 | 19 | -295 4780} -391 3483 | 337 | 18 
17} °361 3789] -390 9829 | 3° 375 9350} “301 1874| 345 | 18 | -390 6238} 391 3818] 3-3 | 18 
18 | -458 3010] -391 0201 | 32° 475 4017 | “391 2236 | 302 | 18 | -492 6351) “391 4172 | 37) | 17 
19 | -561 9488] -391 0591 | 339 581 7701 | 391 2616 | 399 | 17} -601 72431 “391 4542 | 355 | 17 
20 | -672 5410} -391 0998 695 2648 | -391 3014 17 | -718 1215] -391 4930 16 
21 | -790 3143) -301 1493 | 420 816 1985] -391 3498 | 414) 16 | -342 0755] 301 5334 | 405 | 16 
22 | -915 5247] 391 1865 | 442 | 16 | -944 6237) -391 3859| 74, | 16 | -973 8556] “391 5754 | 436 | 16 
2g | 1-048 4484] -391 2323 | 458 | 16 | 1-081 0339 | -291 4305 | 344 | 15 ] 1113 7524] “391 6190) 457 | 15 
24 | 189 3837) 391 2796| 446 225 6650 | -391 4767 | 7 | 15 | -262 0794] “301 6640 | Jes | 14 
25 | 338 6522 391 3285 378 8470} -391 5243 14] -419 17504 -391 7105 14 
26 | -496 6007] -391 3788 | 70 540 9357 | -391 5734| 491 | 14] 585 4038] -301 7584 | 440 | 13 
ay | -663 6033} -391 4306 | ?3) 712 3146-391 6238 | P04 | 13 | -761 1593] “391 8076 | Fo, | 13 
28 | 840.0630] 391 4836 | 53° | 13 | -893 3974] -391 6756) 744 | 12 | -946 8652] “391 8581 | 57 | 12 
29 12-026 4145 | 391 5379 | Df | 12 | 2084 6300] “391 7285 | B71 | 12 | 2142 9789 | “391 9097 | Fog | 11 
30 | -223 1268} -391 5935 286 4933) 391 7827 11 | -349 9933] -391 9626 ll 
s1| -430'7056| 391 6501 | 55 ) 11 | -499 5062} -a01 8379 | $92 | 10 | 568 4405} -392 0164 | 545 | 10 
32 | 649 6970] 391 7078 | 527 | 10 | -724 2290} “301 8042 | 775 | 10 | -798 8047 | 3020713 | 555 | 9 
33 | 880 6908] 391 7665 | 587 | 9 | -961 2666 -391 9514| 347 | 9 | 3-041 9761] 3021272 | 567 | 9 
34 | 3-124 3244] 391 8261 | 599 | 8 | 3-211 2799] 3920095 | F545 | 8 | 2983551] -302 1830 | 575 | 8 
35 | -381 2894] -391 8866 8 | -474 9551 | -392 0685 8 | 568 7567] °392 2414 8 
36} -652 9259] -391 9479 | 812 | 7 | -753 0780} -392 1282 | 201 | 7| 853 9658] 392 2907 | 55 | 7 
37 | -938 2488 | -392 0098 | 618 | 6 | 4-046 4738] 292 1886) G)9 | 6 | 4'154 8329] 392 3586) 555 | 6 
3 | 4-239 9332 | -302 0724| 626] 5 | -3560397| 302 2496 | Gi, | 5 | 472 2803} “392 4181 | go | 5 
39 | -558 3315] -392 1355 | 621.| 5 | -682 7535] 302 3112 | G55 | 5] °807 3096] “302 4782 | Go, | 5 
40 | 8944793] -392 1991 | 8° |) 4 | 5-027 6774| -392 3732 4 | 5161 0098 | 392 5386 4 
41 | 5-249 5035} -392 9631 | 642 | 3} -301 9676] -392 4355 | Go, | 8 | 534.5660] 392 5995 ee fe 
je | -624 6328 | 392 3074 43 | 2] -776 8342] -392 4982 | Go4 | 2] -9292701} -392 6607) G14 | 2 
js | 6-021 2079-292 3919 | $45 | 2} 6-183 8028] -392 5612 | Goo | 1 | 6346 5322] 3927221) G5 | 2 
74 | -440 6950] 392 4566 | 847 | 1 | 6149272) -392 6242] G3) | O| -787 8038] 392 7836 | Gig | 1 
75 | -884 6991] 3925213 | ° 7-069 8037} “392 6874 7-255 0429 | °392 8452 
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TABLE LIV—(continued). 


r=43 


log F(r, v) } log H(r,v) | A A? | log F(r, v) 


log H (r, v) 


11-579 8310 | 0:391 4556 a 1574 8962 


T-584 8804] 0°391 2724] 1, 
587 5939 | -391 2734} 4” | 21] -582 6106] -391 4566] 3° | 21 | -577 7420] 
595 7394] -391 2766| 2) | 21 | 5909546] -391 4597] 7) | 20| 586 2845 
609 3321] 391 2818] ?2 | 21 | -604 8785] “391 4648| 25 | 20 | -600 5397 
628 3972| -391 2801] 73 | 21 | -624 4083] -391 4720| (2 | 90 | -620 5341 
652 9704] 391 2985 21 | -649 58034 391 4812 20 | 646 3049 
683 0975 | 391 3100 ae 211 -680 4416} -391 4924 ee 20 | -677 9004 
718 8352| 391 3235 | 522 | 20 | -717 0501] -391 5056| j25 | 20 | -715 3798 
760 2510] 391 3391] 172 | 20 | -759 4750] 391 5208] Irs | 20 | *758 8138 
807 4232] -391 3567| 156 | 20} -807 7965] -391 5380| 14, | 19 | “808 2846 
860 44191 -391 3763 20 | -862 1068} 391 5571 19 | 863 8866 | 
‘919 4089 | -391 3978 Sue 19 | -922 5103] -391 5781 5a, 19 | -925 7265 
984 4383| 391 4213 | 537 | 19 | -989 1236] 391 6011 | 32° | 19 | -993 9238 
0:055 6569] 391 4467 | 523 | 19 | 0-062 0767 | -391 6259] £42 | 19 | 0-068 6113 
133 2048] 391 4740 | 379 | 19 | -141 5130] -391 6526 | 367 | 18 | -149 9361 
217 93611 391 5032 18 | -2275903| -391 6810 18 | -238 0595 
307 9195) -391 5341 a 18 | -320 4814] -391 7113 ae 17 | 333 1584 
"405 4390] 391 5669| 37° | 17 | -420 3748] -391 7433 | 32° | 17 | -435 4056 
509 9950] 391 6014| 399 | 17 | 527 4755] -391 7770| 324 | 17 | 545 O710 
‘621 8050] 391 6376 | $75 | 16 | 642 0063] -391 8123] 3°? | 16 | -e62 3227 
‘741 1047] -391 6754 16 | -764 2086] -391 8493 16 | °787 4277 
868 1492 | -391 7149 ae 16 | 8943438] -391 8878 | 35° | 15 | -920 6532 
1003 2143] -391 7559 | 45) | 15 | 1-032 6937] -301 9279 | 4°) | 15 | 1-062 2883 
“146 5976 | 391 7984] 430, | 15 | -179 5637] -391 9604 | 44° | 14] -212 6450 
298 6206] “391 8424 | 4°) | 14] -335 2826] -392 0124 | 439 | 14 | 372 0600 
-459 6298 | -391 8878 13 | -500 2054] -392 0567 13 | +540 8966 
629 9989 | -391 9345 a 13 | 674.7149] -392 1024 al 13 | -719 5463 
810 1308] -391 9826 | 450 | 12 | -859 2934] 392 1493 | 46? | 12 | -908 4315 
2000 4600 | -392 0318 | 537 | 12 | 20541759] -392 1974 485 | 12 | 2-108 0073 
201 4548 | -392 0893 | 79% | 11 | -260 0519] -392 2467 | 292 | 11 | 318 7645 
‘413 6204] -392 1338 10 | -477 3687] -392 2970 10 | -541 2397 
637 5019 | -392 1864 aa 10 | -706 68451 -392 3484 oes 10} °775 9829 
873 6876 | -392 2400] P49 | 9 | -948 6018] -392 4007| P32 | 9 | 3-023 6317 
3122 8129} -392 2945 | 2°" | 9 | 3-203 711] -392 4540| P23 | 8 | -284 8450 
"385 5647] -392 3499| 905 | 8 | -472 8957] -392 5081 | P42 | 8 | 560 3496 
-662 68571 392 4060 7 | -756 73634 -392 5629 7 | +850 9027 
954 9802) -392 4629 oe 7 | 4-056 1162) -392 6185 oe 6 | 4-157 3682 
4-263 3195} +392 5204] 2 | 6 | -371 9277] -392 6747| Pe | 6 | -480 6520 
588 6485 | 3925785 | Po, | 5 | 7051384) -392 7314] Po, | 5 | “821 7444 
931 9935 | 392 6371| 755 | 4 | 5-056 7991 | 302 7886| 27° | 4 | 5-181 7208 
5-294 4700} -392 6962 4] -428 05201 -392 8463 3 | “561 7502 
677 2923) -392 7556 oe 31 -820 14041 -392 9044 ee 31 -963 1049 
6-081 7839] 392 8153| ?2" | 2 |6-234 4197] -392 9627] Pee | 9 | 6-387 1719 
509 3896 | 302 8752| 07? | 1] -672 3690] -393 0212| Pe> | 2] 835 4649 
‘961 6887} 392.9353 61 | 1] 7-135 6055| -303 0799 | PS” | 1 | 7-309 6389 
7-440 4103] +392 9954 625 8999 | 393 1386 ‘811 5060 


r= 44 
log H (r, v) 


0°391 6305 
391 6315 
°391 6345 
*391 6395 
391 6465 
391 6554 


391 6664 
391 6793 
391 6942 
391 7109 
391 7296 


‘391 7502 
391 7726 
391 7769 
391 8229 
391 8508 


391 8803 
391 9116 
391 9445 
391 9791 
392 0152 


*392 0528 
*392 0920 
*392 1326 
392 1746 
*392 2179 


392 2625 
392 3084 
392 3554 
392 4035 
°392 4528 


*392 5030 
“392 5541 
392 6062 
392 6590 
392 7126 


392 7669 
*392 8218 
392 8773 
392 9332 
392 9896 


393 0463 
393 1033 
393 1605 
*393 2178 
393 2752 


109 
129 
149 
168 
187 


206 
224 
243 
261 
278 


296 
313 
329 
346 
361 


377 
391 
406 
420 
433 


446 
459 
470 
482 
492 


502 
512 
520 
528 
536 


543 
549 
555 
559 
564 


567 
570 
572 
573 
574 


me bo 0 BP OO OD NOOWos 


log F (7, v) 


1570 O711 
572 9830 
681 7241 
596 3106 
616 7696 
643 1393 


675 4689 
"713 8192 
758 2623 
808 8824 
865 7761 


929 0524 
998 8337 
0:075 2558 
"158 4691 
248 6386 


345 9453 
450 5863 
5662 7765 
682 7492 
*810 7568 


947 0729 
1091 9931 
245 8365 
408 9476 
*581 6979 


“764 4880 
957 7499 
2161 9490 
377 5876 
*605 2071 


845 3918 
3:098 7723 
366 0297 
647 9002 
‘945 1800 


4:258 7310 
589 4872 
938 4614 

5°306 7534 
*695 5595 


6°106 1805 
540 0352 
“998 6720 

7°483 7836 
997 2234 


r= 45 


log H(r, v) 


0°391 7975 
391 7984 
391 8014 
391 8063 
391 8131 
391 8219 


391 8326 
391 8452 
391 8598 
*391 8762 
391 8944 


*391 9145 
391 9365 
391 9602 
391 9857 
392 0129 


392 0418 
392 0724 
392 1046 
392 1383 
392 1737 


*392 2105 
392 2488 
392 2885 
*392 3295 
392 3719 


392 4155 
*392 4603 
*392 5063 
392 5534 
*392 6015 


392 6506 
392 7006 
392 7515 
392 8032 
*392 8556 


392 9087 
392 9624 
*393 0166 
*393 0713 
393 1264 


393 1818 
393 2376 
393 2935 
393 3496 
393 4057 
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me bo CO WP Or ord ~I~1 GH © 


TABLE LIV—(continued). 


1565 3509 
568 3289 
577 2685 
592 1863 
613 1100 
640 0785 


673 1423 
"712 3634 
“757 8157 
809 5852 
867 7706 


932 4834 
0:003 8487 
082 0054 
167 1071 
259 3228 


*358 8372 
465 8522 
580 5873 
“703 2808 
834 1911 


973 5979 
1121 8031 
279 1333 
“445 9406 
622 6047 


809 5352 
2007 1738 
215 9964 
436 5163 
669 2873 


914 9064 
3:174 0186 
447 3201 
“735 5636 
4:039 5631 


360 1998 
698 4283 
5°055 2844 
‘431 8925 
*829 4749 


6-249 3623 
‘693 0048 
7-161 9854 
658 0347 
8183 0474 


log H (r, v) 


0°391 9572 
391 9581 
*391 9610 
391 9658 
391 9725 
391 9811 


391 9915 
*392 0039 
392 0181 
392 0342 
392 0520 


392 0717 
392 0932 
392 1164 
392 1413 
*392 1679 


*392 1962 
392 2261 
*392 2576 
392 2906 
392 3252 


392 3612 
392 3987 
*392 4375 
392 4776 
392 5191 


*392 5618 
392 6056 
392 6506 
392 6967 
392 7437 


392 7918 
392 8407 
°392 8905 
392 9410 
392 9923 


393 0442 
393 0967 
393 1498 
393 2033 
393 2572 


393 3115 
393 3660 
393 4207 
393 4755 
393 53804 


105 
124 
142 
161 
179 


197 
215 
232 
249 
266 


283 
299 
315 
331 
346 


360 
375 
388 
402 
414 


427 
438 
450 
461 
471 


480 
489 
498 
505 
513 


519 
525 
530 
535 
539 


543 
545 
547 
548 
549 


ee bw © B® Or ord A~TOMO 


log F (r, v) 


1560 7311 
663 7753 
572 9134 
588 1625 
“609 5508 
637 1182 


‘670 9162 
“711 0082 
“757 4696 
810 3885 
869 8656 


936 0149 
0-008 9642 
088 8555 
175 8458 
270 1076 


371 8299 
481 2188 


598 4987 | 


723 9132 
857 7263 


1:000 2236 
151 7141 
312 5311 
483 0345 
663 6124 


854 6834 
2:056 6988 
270 1448 
495 5462 
"733 4685 


984 5222 
3°249 3662 
628 7119 
823 3284 
4/134 0476 


“461 7700 
‘807 4710 
5°172 2090 
557 1330 
963 4920 


| 6°392 6458 


846 0761 
7°325 4006 
832 3876 
8368 9732 


log H (r, v) 


0°392 1100 
392 1110 
392 1138 
392 1185 
*392 1250 
392 1334 


392 1437 
392 1557 
*392 1697 
392 1854 
*392 2029 


*392 2221 
392 2431 
392 2658 
*392 2902 
392 3163 


392 3440 
392 3732 
392 4041 
392 4364 
392 4702 


392 5055 
392 5421 
*392 5801 
*392 6194 
392 6600 


392 7018 
"892 7447 
392 7887 
392 8338 
392 8799 


*392 9269 
*392 9748 
393 0235 
893 0729 
393 1231 


393 1740 
393 2254 
393 27738 
393 3297 
393 3824 


*393 4355 
393 4889 
393 5424 
*393 5961 
393 6498 
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Tables for Statisticians and Biometricians 


TABLE LIV—(continued). 


log H (r, v) 


1556 2075 
559 3178 
568 6545 
584 2348 
*606 0878 
634 2541 


668 7863 
“709 7492 
“757 2198 
811 2881 
*872 0569 


939 6427 
0:014 1760 
095 8020 
184 6808 
*280 9888 


*384 9189 
“496 6818 
“616 5066 
744 6421 
881 3579 


1:026 9460 
‘181 7216 
346 0254 
520 2250 
“704 7169 


*899 9284 
2°106 3205 
324 3901 
554 6729 
“797 7467 


3°054 2350 
324 8107 
610 2007 
‘911 1903 

4:228 6293 


663 4374 
916 6109 


| 5-289 2309 


682 4708 
6°097 6055 


536 0267 
‘999 2449 


| 7-488 9134 


8-006 8381 
*b54 9966 


0°392 2565 
392 2574 
392 2601 
392 2647 
392 2711 
"392 2794 


392 2894 
*392 3012 
*392 3149 
*392 3302 
392 3474 


392 3662 
392 3868 
*392 4090 
392 4329 
392 4584 


392 4855 
392 5142 
392 5444 
*392 5760 
392 6092 


392 6437 
*392 6796 
392 7168 
392 7553 
“392 7950 


392 8359 
392 8779 
392 9210 
*392 9652 
393 0103 


393 0563 
393 1032 
*393 1509 
393 1993 
393 2485 


393 2982 
393 3486 
*393 3994 
*393 4507 
393 5024 


393 5543 
393 6066 
*393 6590 
393 7116 
393 7642 


100 


154 
171 


189 
206 
222 
239 
255 


271 
287 
302 
317 
331 


345 
359 
372 
385 
397 


409 
420 
431 
44] 
451 


460 
469 
477 
485 
49] 


498 
503 
508 
513 
517 


520 
522 
524 
526 
526 


| log F(r, v) 


1-551 7763 
554 9527 | 


18 }| ‘564 4879 
18 § ‘580 3995 
18 | °602 7172 
18 f| °631 4824 


666 7488 
“708 5826 


18 | -757 0624 
17 | °812 2801 
17 | °874 3406 


943 3629 
1 0-019 4803 


17 | °102 8409 
16 | +193 6083 
16 | °291 9625 


398 1005 
512 2374 
634 6070 
765 4636 
905 0822 


14 | 1:053 7610 
13 | °211 8218 
13 | °379 6125 
12 | °557 5084 


“745 9141 


11 | °945 2662 
11 | 2°156 0351 
10 | °378 7283 
10 | °613 8925 

9 f 862 1178 


3°124 0408 
} °400 3485 
691 7826 
999 1454 
4°323 3042 


665 1980 
5025 8441 
‘406 3461 
807 9020 
6°231 8144 


679 5011 
7152 5073 

*652 5197 
8181 3822 
“741 1137 
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r=49 


log H (r, v) 


0:392 3969 
392 3978 
*392 4005 
*392 4050 
392 4113 
*392 4193 


392 4291 
392 4407 
392 4541 
392 4692 
392 4859 


*392 5044 
392 5245 
392 5463 
392 5697 
392 5947 


392 6213 
392 6493 
392 6789 
“392 7099 
392 7424 


392 7762 
392 8114 
392 8478 
392 8855 
392 9244 


392 9645 
393 0057 
393 0479 
393 0911 
393 1353 


393 1804 
393 2263 
393 2731 
*393 3205 
393 3686 


393 4174 
393 4667 
393 5165 
393 5667 
393 6174 


393 6683 
393 7195 
393 7708 
393 8223 
393 8739 
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log F (1, v) 


1547 4336 
550 6762 
560 4099 
576 6529 
599 4352 
628 7993 


664 7999 
“707 5046 
“756 9936 
813 3607 
876 7129 


947 1718 
0:024 8733 
109 9685 
202 6245 
303 0249 


‘411 3709 
527 8818 
652 7964 
‘786 3739 
928 8954 


1:080 6649 
242 0110 
‘413 2886 
*594 8807 
“787 2004 


990 6930 
2°205 8389 
433 1556 
673 2014 
926 5783 


3193 9359 
475 9753 
773 4538 

4087 1898 
‘418 0685 


767 0481 
5°135 1668 
523 5508 
‘933 4228 
6366 1119 


823 0651 
7°305 8593 
816 2157 
8°356 0160 
‘927 3206 


r=50 


log H (r, v) 


0°392 5316 
892 5325 
*392 5352 
392 5396 
392 5457 
392 5536 


392 5633 
392 5746 
392 5877 
*392 6025 
392 6189 


392 6370 
392 6568 
*392 6781 
392 7010 
392 7255 


392 7516 
392 7791 
392 8080 
"392 8384 
392 8702 


“392 9034 
392 9378 
392 9736 
393 0105 
393 0486 


393 0879 
393 1282 
393 1696 
393 2120 
*393 2553 


393 2995 
393 3445 
393 3903 
393 4368 
393 4840 


393 5318 
393 5801 
393 6289 
393 6781 
393 7277 


393 7776 
393 8278 
"393 8781 
393 9286 
393 9791 
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The Cambridge University Press, Fetter Lane, London, E.C. 4, and their Agents, 
are now the sole agents for the sale of the following publications of the 
Galton and Biometric Laboratories, University of London: 


Biometric Laboratory Publications 


Drapers’ Company Research Memoirs. 


Biometric Series. 


I, *Mathematical Contributions to the 
Theory of Evolution.— XIII. On the Theory 
of Contingency and its Relation to Associa- 
tion and Normal Correlation. By Karu 
Parson, F.R.S. Price 10s. net. 

II. *Mathematical Contributions to the 
Theory of Evolution.— XIV. On the Theory 
of Skew Correlation and Non-linear Regres- 
sion. By Karu Prarson. Price 10s. net. 


Mathematical Contributions to the 
Theory of Evolution—XV. On the Mathe- 
matical Theory of Random Migration. By 
Karu Pearson, F.R.S., with the assistance 
of JoHN BuakEMAN, M.Sc. Price 5s. net. 

Mathematical Contributions to the 
Theory of Evolution.— XVI. On Further 
Methods of Measuring Correlation. By 
Karu Pearson, F.R.S. Price 5s. net. 

V. Mathematical Contributions to the 
Theory of Evolution—XVII. On Homo- 
typosis in the Animal Kingdom. A Co- 
operative Study. [Ln preparation 

Albinism in Man. By Kari PEarson, 
E. Nerriesarp, and C. H. UsHer. Text, 
Part I, and Atlas, Part I. Price 35s. net. 


III. 


IV. 


Vi. 


VII. Mathematical Contributions to the 
Theory of Evolution.—X VIII. Ona Novel 
Method of Regarding the Association of 
two Variates classed in Alternative Cate- 
gories. By Karu Prarson. Price 5s. net. 

VIII. Albinism in Man. By Karu Pzarson, 

EH. Nerriesuip; and C. H. Usuzr. Text, 

Part II, and Atlas, Part II. Price 30s. net. 

IX. Albinism in Man. By Kart Prarson, 

EK. Nerriesuip, and C. H. UsHEr. Text, 

Part IV, and Atlas, Part IV. Price 21s. net. 

X. A Monograph on the Long Bones 

of the English Skeleton. By Karu 

Puarson, F.R.S., and Jurza Beit, M.A. 

Part I. The Femur [of Man]. Text I and 
Atlas of Plates I. Price 30s. net. 

A Monograph on the Long Bones 
of the English Skeleton. By Karu 
Pearson, F.R.S., and Jutia Bey, M.A. 
Part I, Section II. The Femur [with Special 
Reference to other Primate Femora]. Text II 
and Atlas of Plates II. Price 40s. net. 

XII. On the Sesamoids of the Knee-Joint. 

By Karu Prarson, F.R.S., and ADELAIDE 
G. Davin, B.Sc. (Reprinted from Bio- 
metrika.) Text and 37 Plates. Price 30s. net. 


XI. 


* Sold only with complete sets. 


Studies in National Deterioration. 


I. On the Relation of Fertility in Man 
to Social Status, and on the changes in this 
Relation that have taken place in the last 
50 years. By Davip Heron, M.A., D.Sc. 

[Out of Print 
II. A First Study of the Statistics of 
Pulmonary Tuberculosis (Inheritance). By 
Kart Parson, F.R.S. [Out of Print 

A Second Study of the Statistics of 
Pulmonary Tuberculosis. Marital Infection. 
By Ernest G. Popg and Kari PEARSON. 
With an Appendix on Assortative Mating 
by Eruen M. Experton. Price 5s. net. 

On the Relationship of Health to the 

Psychical and Physical Characters in School 
Children. By Kart PEARSON, F.R.S. Price 
15s. net. 
V. On the Inheritance of the Diathesis 
of Phthisis and Insanity. A Statistical 
Study based upon the Family History of 
1,500 Criminals. By Cuar.es Goring, 
M.D., B.Sc. Price 4s. net. 
VI. A Third Study of the Statistics of 
Pulmonary Tuberculosis. The Mortality 
of the Tuberculous and Sanatorium Treat- 


ITI. 


IV. 


ment. By W. P. EvpErton, F.I.A., and 
S. J. Perry, A.L.A. Price 4s. net. 

VII. Onthe Intensity of Natural Selection 
in Man. (On the Relation of Darwinism 
to the Infantile Death-rate.) By E. C. 
Snow, D.Sc. Price 4s. net. 

VIII. AFourth Study of the Statistics of 
Pulmonary Tuberculosis: the Mortality of 
the Tuberculous: Sanatorium and Tuber- 
culin Treatment. By W. Pauin ELpERTON, 
F.LA., and Srpnsy J. Perry, A.J.A. 
Price 4s. net. 

IX. A Statistical Study of Oral Tem- 
peratures in School Children with special 
reference to Parental, Environmental and 
Class Differences. By M. H. Wituiams, 
M.B., Junta Brut, M.A., and Karn 
Prarson, F.R.S. Price 6s. net. 

X. Study of the Data provided by a 
Baby-Clinic in a large Manufacturing Town. 
By Mary Norn Karn and Karn Puarson. 
Price 15s. net. 

XI. Blood Pressure in Harly Life. A 
Statistical Study. By Preroy Srooxs, M.D., 
D.P.H., assisted by M. Norn Karn. Price 
12s. net. 


Technical Series. 


I. Ona Theory of the Stresses in Crane 
and Coupling Hooks with Experimental 
Comparison with Existing Theory. By 
K. 8S. Anprews, B.Sc. Eng., assisted by 
Karu Pearson, F.R.S. Zssued. Price 4s. net. 

II. On some Disregarded Points in the 
Stability of Masonry Dams. By L. W. 
ATCHERLEY, assisted by Kart PEARSON, 
F.R.S. Issued. Price 7s. net. Sold only 
with complete sets. 

On the Graphics of Metal Arches 
with special reference to the Relative 
Strength of Two-pivoted, Three-pivoted 
and Built-in Metal Arches. By L. W. 
ATCHERLEY and Karu Pearson, F.R.S. 
Issued. Price 5s. net. 

On Torsional Vibrations in Axles 
and Shafting. By Karu PEarsoy, F.R.S. 
Issued, Price 6s. net. 


ITI. 


IV. 


V. An Experimental Study of the 
Stresses in Masonry Dams. By Karu 
Pearson, F.R.S. and A. F. CamMpBELL 
POLLARD, assisted by C. W. WHEEN, B.Sc. 
Eng., and L. F. Ricnarpson, B.A. Issued. 
Price 7s. net. 


VI. On a Practical Theory of Elliptic and 
Pseudo-elliptic Arches, with special refer- 
ence to the ideal Masonry Arch. By Karu 
Pearson, F.R.S., W. D. Ruynoups, B.Sc. 
Eng., and W. F. Stanton, B.Sc. Eng. 
Issued. Price 6s. net. 


VII. On the Torsion resulting from Flexure 
in Prisms with Cross-sections of Uni-axial 
Symmetry only. By A. W. Youne, ETHEL 
M. Exprerton and Kart PrEarson, F.R.S. 
Issued. Price 7s. 6d. net. 


Questions of the Day and of the Fray. 


I. The Influence of Parental Alcoholism 
on the Physique and Ability of the Off- 
spring. A Reply to the Cambridge Econo- 
mists. By Kart Pearson. Price 1s. 6d. net. 

Mental Defect, Mal-Nutrition, and 
the Teacher’s Appreciation of Intelligence. 
A Reply to Criticisms of the Memoir on 
‘The Influence of Defective Physique and 
Unfavourable Home Environment on the 
Intelligence of School Children.’ By Davip 
Huron, D.Sc. Price 1s. 6d. net. 

An Attempt to correct the Misstate- 
ments made by Sir Vicror Hors ey, F.R.S., 
F.R.C.S., and Mary D. Srurex, M.D., in 
their Criticisms of the Memoir: ‘A First 
Study of the Influence of Parental Alcohol- 
ism,’ &c. By Karn Pearson. Prices. 6d. net. 

The Fight against Tuberculosis and 
the Death-rate from Phthisis. By Karu 
Pgarson, F.R.S. [Out of print 

V. Social Problems: Their Treatment, 
Past, Present and Future. By Karu 
PEARSON, F.R.S. Price 1s. 6d. net. 

Bugenics and Public Health. Lecture to 
the York Congress of the Royal Sanitary In- 
stitute. By Karu PEarson. Price1s.6d. net. 


II. 


ITI. 


IV. 


WAL 


VII. MendelismandtheProblem of Mental 
Defect. I. A Criticism of Recent American 
Work. By Davip Heron, D.Sc. (Double 
Number.) Price 2s. net. 

VIII. Mendelism andthe Problem of Mental 
Defect. IJ. The Continuity of Mental 
Defect. By Kart Parson, F.R.S., and 
Gustav A. JAEDERHOLM, Ph.D. Price 
ls. 6d. net. 

IX. Mendelismand the Problemof Mental 
Defect. III. On the Graduated Character 
of Mental Defect, and on the need for 
standardizing Judgments as to the Grade 
of Social Inefficiency which shall involve 
Segregation. By Kart Prarson, F.R.S. 
(Double Number.) Price 2s. net. 

xX. The Science of Man. Its Needs and its 
Prospects. By Kart Pearson, F.R.S. Being 
the Presidential Address to Section H of 
the British Association, 1920. Price 1s. 6d. 
net. 

Francis Galton, A Centenary Appre- 
ciation. With portrait sketch. By Karu 
PEARSON, F.R.S. Price 2s. net. 

XII, Charles Darwin, 1809-1882. An Ap- 
preciation. With an unpublished portrait. 
By Karu PEarson, F.R.S. Price 2s. 6d. net. 


XI, 


Eugenics Laboratory Publications 


MEMOIR SERIES. 


I. The Inheritance of Ability. By Epaar 
ScuustER, D.Sc., Formerly Galton Research 

Fellow, and E. M. Exprrton. [Out of Print 

II. A First Study of the Statistics of 
Insanity and the Inheritance of the Insane 
Diathesis. By Davip Huroy, D.Sc., Form- 
erly Galton Research Fellow. [Out of Print 
The Promise of Youth and the 
Performance of Manhood. By EpcGar 
ScuusterR, D.Sc. [Out of Print 


III. 


IV. On the Measure of the Resemblance 
of First Cousins. By Eraun M. ELpErton, 
Galton Research Fellow, assisted by Karu 


Pearson, F.R.S. Price 5s. net, 


V. 


A First Study of the Inheritance of 


Vision and of the Relative Influence of 


Heredity and Environment on Sight. 


By 


Amy Barrineton and Kari PEARSON, 


F.R.S. Price 5s. net. 


Eugenics Laboratory 


Treasury of Human Inheritance. 
Parts I and I] (double part). (Diabetes in- 
sipidus, Split-Foot, Polydactylism, Brachy- 
dactylism, Tuberculosis, Deaf-Mutism, and 
Legal Ability.) Price 14s. net. 

On the Relationship of Condition of 
the Teeth in Children to Factors of Health 
and Home Environment. By E. C. RHopEs, 
D.Sc. Price 9s, net. 


The Influence of Unfavourable Home 
Environment and Defective Physique on 
the Intelligence of School Children. By 
Davip Heron, M.A., D.Sc. [Out of print 


The Treasury ofHuman Inheritance. 
Part III. (Angioneurotic Oedema, Herma- 
phroditism, Deaf-Mutism, Insanity, Com- 
mercial Ability.) Price 10s. net. 

The Influence of Parental Alcoholism 
on the Physique and Intelligence of the 
Offspring. By Eraen M. Exprrton, as- 
sisted by Kart Pearson. Price 6s. net. 

The Treasury of Human Inheritance. 
Part IV. (Cleft Palate, Hare-Lip, Deaf- 
Mutism, and Congenital Cataract.) Price 
10s. net. 

The Treasury ofHuman Inheritance, 
PartsVandVI. (Haemophilia.) Price 15s. net. 

XIII. A Second Study of the Influence of 
Parental Alcoholism on the Physique and 
Intelligence of the Offspring. By Karu 
PEARSON, F.R.S., and Ergun M. ELDERTON. 
Price 6s. net. 

XIV. <A Preliminary Study of Extreme 

Alcoholism in Adults. By Amy Barrine- 

Ton and Kart Parson, F.R.S., assisted 

by Davip Heron, D.Sc. Price 6s. net. 


Vi, 


VII. 


VIII. 


IX. 


XI, 


XII, 


Vol. I of The Treasury of Human Inheritance. 


Publications—(cont.). 


XV. The Treasury of Human Inheritance. 


Dwarfism, with 49 Plates of Illustrations 
and 8 Plates of Pedigrees. Price 15s. net. 
The Treasury of Human Inheritance. 
Prefatory matter and indices to Vol. I. 
With Frontispiece Portraits of Sir Francis 

Galton and Ancestry. race 5s. net. 

A Second Study of Extreme Alco- 
holism in Adults. With special reference 
to the Home-Office Inebriate Reformatory 
data. By Davip Heron, D.Sc. Price 7s. 6d. 
net. 

XVIII. On the Correlation of Fertility with 

Social Value. A Cooperative Study. 
Price 7s. 6d. net. 

XIX—XxX. Report on the English Birthrate. 
Part I. England, North of the Humber, 
By Erne, M. Exprrton, Galton Research 
Fellow. Price 9s. net. 

The Treasury of Human Inheritance. 
Vol. II (Nettleship Memorial Volume), 
Heredity of Anomalies and Diseases of the 
Eye. Part I. Price 45s. net. 

TheTreasury of Human Inheritance. 
Vol. IJ. Part I. Hereditary Disorders of 
Bone Development. Price 45s. net. 

The Treasury of Human Inheritance. 
Vol. IL (Nettleship Memorial Volume), 
Part II. Colour Blindness. Price 45s. net. 

The Treasury of Human Inheritance. 
Vol. II (Nettleship Memorial Volume). 
Part III. Blue Sclerotics and Fragility of 
Bone. Price 36s. net. 

On the Relative Value of the Factors 
which influence Infant Welfare. By EtHEen 
M. Exvprrton. (Reprinted from Annals of 
Eugenics.) Price 21s. net. 


XVI. 


XVII. 


XXII. 


XXII. 


XXIII, 


XXIV. 


XXV. 


Buckram cases for binding can be purchased at 5s. with 


impress of the bust of Sir Francis Galton. An engraved portrait of Sir Francis Galton can be obtained by sending 
a postal order for 3s. 6d. to the Secretary, Galton Laboratory, University College, London, W.C.1, 


Noteworthy Families, 


Life History Album. By Francrs Gatton, F.R.S, Second Edition, 


By Francis Garon, F.R.S. and EpGar SCHUSTER. 


(Rerssue.) Price 9s, net. 
(Wew Issue.) Price 12s. net. 


LECTURE SERIES. 


I, The Scope and Importance to the 
State of the Science of National Eugenics. 
By Karu Prarson, F.R.S. Third Edition. 
Price 1s. 6d. net. 

The Groundwork of Eugenics. By Karn 
Pearson, F.R.S. Second Edition. Price 
ls. 6d. net. 

The Relative Strength of Nurture and 
Nature. Much enlarged Second Edition. 
Part I. The Relative Strength of Nurture 
and Nature. ByEraetM.Enprrton. Part II. 
Some Recent Misinterpretations of the Pro- 
blem of Nurture and Nature. By Karu 
PHarson, F.R.S. Price 2s. 6d. net. 

On the Marriage of First Cousins. 
Eruet M. Experton. Price 1s. 6d. net. 

The Problem of Practical Hugenics. 
By Karu Puarson, F.R.S. Price 1s, 6d. net. 

Nature and Nurture, the Problem of 
the Future. By Karu Pearson, F.R.S. 
Second Edition. Price 1s. 6d. net. 


iT. 


III. 


Iv. By 


VII. The Academic Aspect of the Science 
of National Eugenics. By Karu PEARSON. 
Price 3s. net. Sold only with complete sets. 
VIII. Tuberculosis, Heredity and Environ- 
ment. By Karu Pearson. Price 1s. 6d. net. 
IX. Darwinism, Medical Progress and Eu- 
genics. The Cavendish Lecture, 1912. By 
Karu Pearson, F.R.S. Price 1s. 6d. net. 
X. The Handicapping of the First-born. 
By Karu Pearson, F.R.S. Price 2s. 6d. net. 
XI. National Life from the Standpoint of 


Science. (Third Issue.) By Karn Pzarson, 
F.R.S. Price 1s. 6d. net. 

The Function of Science in the Modern 
State. By Kart Prarson. Price 2s. net. 


XIII. Sidelights on the Evolution of Man. 
By Kart Prarson, F.R.S. Price 3s. net. 
XIV. The Right of the Unborn Child. By 


Karu Pearson, F.R.S. Price 3s. net. 


Walter Raphael Weldon. 1860—1906. A Memoir. By Kart Prarson, F.R.S. Price 68. net 
(6d. postage). 
A few copies of the following are still available: 
The Skull and Portraits of Sir Thomas Browne. By Miriam Tinpestry. Price Three Guineas net. 
The Skull and Portraits of King Robert the Bruce. By Karu Pearson. Price One Guinea net. 
The Skull and Portraits of George Buchanan. By Kart Pearson. Price One Guinea net. 
The Skull and Portraits of Henry Stewart, Lord Darnley. By Kart Pearson. Price £1. 1s. 6d. net. 


Application should be made to the Secretary, Biometric Laboratory, University College, London, W.C. 1. 


At the Cambridge Unwersity Press, Fetter Lane, E.C. 4. 


The Chances of Death and other Studies in Evolution 


By KARL PEARSON, F.R.S8. Reissue. Price 3O/- net. 


Vout. I Vot. IT 

1. The Chances of Death. 2. The Scientific 9. Woman as Witch. Evidences of Mother- 
Aspect of Monte Carlo Roulette. 3. Reproduc- | Right in the Customs of Mediaeval Witchcraft. 
tive Selection. 4. Socialism and Natural Selec- | 10. Ashiepattle, or Hans seeks his Luck. 11. 
tion. 5. Politics and Science. 6. Reaction. | Kindred Group Marriage. Part I. Mother Age 
7. Woman and Labour. 8. Variation in Man | Civilisation. Part II. General Words for Sex 
and Woman. and Kinship. Part III. Special Words for Sex 
and Relationship. 12. The German Passion 
Play: A Study in the Evolution of Western 
Christianity. 


Mounted Charts of the Weight and Health 


of Male and Female Babies 


Price 7s. 6d. net the pair, suitable for the walls of Baby-Clinics, or for plotting the 
growth of individual babies to mark their progress. 


The following works prepared in the Biometric Laboratory 
can be obtained from H.M. Stationery Office. 
The English Convict, A Statistical Study. By CHartes Gorina, M.D. 
Text. Price 9s. Tables of Measurements (printed by Convict-Labour). Price 5s. 
The English Convict. An Abridgment, with an Introduction by Kart Pearson, F.R.S. Price 3s. 
Tables of the Incomplete [-Function. Edited with an Introduction by Karu Pearson, F.R.S. 
Price £2. 2s. Od. or by Post £2. 2s. 9d. 


The Journal of the Galton Laboratory for National Eugenics 


ANNALS OF EUGENICS 


A JOURNAL FOR THE SCIENTIFIC 
STUDY OF RACIAL PROBLEMS 


Edited by Karu PEARSON, assisted by ETHEL M. ELDERTON 
I have no Faith in anything short of actual Measurement and the Rule of Three.—cuarLEs DARWIN 


ISSUED BY THE GALTON LABORATORY FOR NATIONAL EUGENICS, UNIVERSITY 
OF LONDON, AND PRINTED AT THE UNIVERSITY PRESS, CAMBRIDGE 


Now Ready, Vols. I, II, III; and Vol. LV, Parts I and II, 


aN ae of the Annals of Eugenics contains about 400 pages with plates and 
tables. An endeavour is made to issue a volume annually. 

The subscription price, payable in advance, is 50s. net per volume (including 
packing and postage). All subscriptions must be prepaid, 7.e. paid before issue of 
the first part of a volume, otherwise wrapper prices are charged. Cheques should 
be made payable to the Galton Laboratory for National Eugenics, they should be 
crossed ‘“‘Annals of Eugenics ¥%,” and sent to The Secretary to the Galton Labo- 
ratory, University College, London, W.C. 1. No foreign cheques can be accepted 
unless they are drawn in sterling, properly stamped, and payable at a London agency. 
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